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INHIBITOR OF NF-kB ACTIVATION 



CROSS-REFERENCE TO RELATED APPLICATIONS 

This is a continuation-in-part of application no. 
09/646,403, filed September 18, 2000, which is a .37 L national 
5 stage application of International FCT application 

PCT/.Hi9?/00153, filed March 13, 1999, the contents of which 

BACKGROUND OF THE INVENTION 
10 Field of the Invention 

The present invention is concerned with a novel 
p r o t e i n t h a t i n h i b 1 1 s the activation of transcription factor 
NF-K*E- b.y.y/a t ious signals that are important in inflammatory 
and immune processes. More particularly the invention relates 
is to a protein herein designated NAP (Nemo Associated Protein), 
its recombinant orodurtion and its use. 



Description of the Related Art 

The Tumor Necrosis Factor/Nerve Growth Factor 
20 (TNF/NGF) receptor superfamily is defined by structural 

homology between the extracellular domains of its members 
Bazan, (1993). In general, with the exception of two 
receptors, the p55 TNF receptor and Fas/APOl, the various 
members of this receptor family do not exhibit clear 





similarity of structure in their intracellular domains . 
Nevertheless, there is much similarity of function between the 
receptors , indicating that they share common signaling 
pathways. This is seen in the ability of several receptors of 
5 the TNF/NGF family to activate the transcription factor NF-kB, 

by means of a cytoplasmic activator protein, TNF Receptor 
Associated Factor 2 (TRAF2) . TRAF2 exerts its activity by 
binding to the structurally-dissimilar intracellular domains 
of several of the r c c c p t o r c of the TMF/NCF family. 

10 TRAF2 is a member of a recently described family of 

prDteins called TF'.AF iTNF Receptor Associated Factor) that 
includes several proteins identified as, for example, TRAF1 , 
TF.AF2, TRAF3, and TFAF6. 

All protein* belcocing t :> the TF.AF family share a 

15 hi«gh degree of amino acid identity Ln their C-terminal 

c :ma ins, wh i. .1 e the i. r M - t e rm i n a 1 d o:n ai ns may be unrelated. The 
TFAF2 molecule cont^ir.i a ring finger moeif and two TFIIIA- 
like zinc finger mot.it s at its C-terniinal area. The C-terminal 
half of the molecule .includes a regl;»n known as the "TRAF 

20 domain" containing a potential leucine zipper region extending 
between amino acids 2t--l - 358 (called N-TFAF) , and another 
part towards the carboxy end of the domain between amino acids 
359 - 501 (called C-TFAF: which is responsible for TRAF 
binding to the receptors and to other TF.AF molecules to form 

2 5 h "mo - or heterodi me r s . 
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Activation 



of th-:: 



transcript i on factor NF-kB i s 



one 



manifestation of the signaling cascade initiated by some of 
;ne TNF/NGF receptors and mediated by TF.AF2 . NF-kB comprises 
members of a family of dime r - fo rmi no* proteins with homology to 
5 c h e r.e 1 o n : ■::» g e r. e w h i c h , in t h e i r d i me r i c : o r m , act a s 
t r a n s c r i p 1 i o n factors. T h e s e f a c t o r s a r e u b i q u i t o u 3 a n d 
participate in regulation of the expression of multiple genes. 
A 1 z he ugh initially i den t i f i ed a ? a f = :* t :■ r that is 
const Ltutive l.y present in B 1 s a: r.he stage of Igtc .1 :i giv 

10 chain expression, ME'-kB is known primarily for its action as 
an inducible - r anso r.i.pt iona 1 activaror. MF-kB has many 
different activities in the cell, most of which are rapidly 
induced in response to extracellular stimuli. The majority of 
the NF-KB-activat ing agents are inducers of immune defense, 

15 including components of viruses and bacteria, cytokines that 
regulate immune response, VV light an:i :thers. A c cording ly , 
many of the genes regulated by MF-kB contribute to immune 
defense (Grilli e: al., 



20 factor can exist in a cytoplasmic non-DMA landing form which 
can be induced to translocate to the nucleus, bind DNA and 
activate transcription. The switching between these two forms 



One major feature :>f MF-kB- regulation is that this 
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of NF-kB is regulated by I-kB - a family of proteins that 
contain repeats of a domain that was initially identified in 
the erythrocyte protein ankyrin (3ilm:»re et a.i . 1?93). In the 
uns t Liivj] a ted form, the MF-kB dimer occurs in association with 
5 an I -KB mc.lecule which causes retention of the d.iiner in the 
cytoplasm and prevents its interaction with the NF-K'B-binding 
:>NA sequence 3rd subsequent a ?. t i v a t i :-n :>f t r.ai:^ r ip t ion . The 
o : s soc i a : i r. ::j c 1-kE from the NF-kB d.;ne: constitutes the 
critical step of its activation by many of its inducing agents 

10 { :»i Dona to et a 1 . , 1 -?95) . 

One of the most patent inducing agents :>f NF-kB is 
: : . e c y t o k i : . »a 1 u :no r n e c r s i s f 3 c t :» r < T X F ) . T n e r e a re t w :■ 
different TMF receptors, the ceo and p~ receptors, the 
e :-: 0 r e s s i on L e v e i 5 of w h i c h differ a c c ■:> r :i i n q t o c e 1 1 :. y p-e 

15 (Var.denabee l.e et al., 1?^'5). The p7=. receptr.r respond? 

p::e £ erer. t ia L Ly to the rell-bo-nd form of TMF (TXF is expressed 
both as a r e t a - 1 ransmembrane protein an J as ^ s:>liole protein) 
while :.h>; p-S= receptor responds equally to b :»t h forms :<f TNF 
(Grell et al., 1191). The intracellular domains of the two 

20 receptors are s t:u:t jcal 1 y unrelated an:i bind different 
cytoplasm:- proteins. Nevertheless, at least some :>f the 
effects of TNF, including the cytotiial effe;;t of TMF and the 
induction of NF-kB, can he induced by both receptors. This 
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fc-jature is cell specific. The p55 receptor is capable :>f 
inducing a cytocidal effect or activation of NF-kB i:\ all 
ceils that exhibit such effects in response to TNF. The p75-R 
can have such effects only in some cells. Others, although 
5 expressing the p7^=-?. at high levels, show induction of the 
effects only in response to stimulation of the pf>!i>-R 
( v'ancenabee Le et al . , 1995). Apart from the TMF receptors, 
various other receptors of the TMF/MGF receptor family: CD30 
(McDonald et al., 1995 and 3erberich et al., 1994), :he 

10 ly.mphotoy.ir. beta receptor and, in a few types of cells, 
Fas/APOl ( F;ensing-Fril et al. 199:>) are also capable of 
inducing activation of NF-kB. The IL-1 type I receiptor, which 
also effectively triggers IJF-kB activation, shares most of the 
effects of the TNF receptors despite the fact that it has no 

15 structural similarity to them. 

The G»: r -iva:ion of :jf-kB upon triggering of these 
various receptors results from induced phosphorylation of its 
associated I-kE molecules. This phosphor yla z ion tags I-kE for 
degradation, which most likely occurs in the proteasone. The 

20 nature of the kinase that phosphoryl atcs I-kB, and its 

mechanism of activation upon receptor triggering is still 
unknown. However, in recent years, there have teen some 
advantages in relation to -.-.he identity of three receptor- 
associated proteins that appear to take tart in initiation of 
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the above-mer.t i oned phosphoryla t i :>n . A protein called TRAF2, 
initially cloned by D. Goeddel a no his colleagues (Rothe, M. 
et .32. 1 9» 4 ) sterns :o play a central roLe in NF-tcE-act i vat ion 
by the various receptors of the TNF/NGF family. The protein, 
5 whicn when expressed ac nich levels can by itself trigger Nf- 
Kl: activation, binds to activated p7.; TNF-R, lymphot oxin beta 
receptor (Mosialos et al. I?y5>, CL')4 J {Roth* et al., 19v:d and 

- ~ i - - - -i _ i_ _ » _ _) — , -i : _ i. ™ - u - : -i . . - - ; , - r' . - r-. 

by t r. jTi , T R A r ^ do- e s r.ot bind t o t ri e p;:- 'I.Jz re ceo t or n o r to 
io Fas/APOl, however, it can bind to a poo receptor-assoc i a ted 
protein called TRADD and TRADD has the ability to bind to a 
F.as/A?01-associ a:ed protein called MORT 1 {or FADD) . Another 
receptor- i.nte ract i no protein, called i .?ta:\cer et al., 

is also rat-able of interacting with TRAF2 as well as 
15 with FAS/APOl, TRADD, the pbb TMF receptor and MCRT-1. Thus, 

while RIP hoi been .associated with cell cytotoxicity induction 
(roll, death), its ability to interact with TRAF2 also 
i mp L i ca t e s i. t in N F - kB active; i on a no it a 1 s o ma y s c r vo i n 
addition to acomen; the interaction between FAo/AE'Ol, MOr.T-1, 
20 to: TIsT receptor and TRADD with TRAF2 in the pathway leading 
to- NF-kB activation. These associations apparently allow the 
p5* TKF receptor and Fas/APOl to trijjer MF-kR activation (Hsu 
et al., l^h) . A protein called RAP -2 (=1? associated 
protein-i), now known as NFMO, is disclosed in WO ^9/47t..72. 
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The triggering of Nr-Kr- activation Ly the IL-l 
receptor occurs i ndependen 1 1 y of TPAF2 and may involve a 
recent 1 y-c loned IL-l reorptor-.BSsocia : ed pro to i r.-ki nase ca lied 
IRAK (Croston et al. , 1 ■?*.:■) . 
5 By wr.aL mechanism TPAF2 acts is not clear. Several 

cytoplasmic molecuLes that hd.no to TP.AF2 have been identified. 
However, the mechanisms by which TPAF2 , which by itself dees 
not possess any enzymatic activity triggers the 
phosphory lat ion of I-kE is still uncertain. 

10 In addition, it is to oe noted that TF:AF2 also binds 

t :■ the pt:- <CD120a) and p75 ( CIQ 2 2t ) 'I.JF receptors, as well, as 
- -■ several och-.r receptors of the TNF/MjF receptor family, 
either directly or indirectly vi-i o:.hei; adaptor proteins as 
;:;ted above. Tr.AF2 is thus crucial for the activation of XF-kB 

is 1. l.ach , 1 ? 9 f ) . However, TP.AFj. actually inhibits activation 

ot NF-kB by some receptors of the TNF/IJGF family, whilst TP.AF6 
is reqtureo f:»r induction of NF-k1 : by Ph-I (Cao ot al . !§■?€) . 

It. is now known that T!J F and the FAS'/Ar'Ol liiiand, 
for example, can have both beneficial and de lete r i ous effects 

2C or. cells. TXF, for example;, cent, r i c jtes t o the defense of the 
o r g a n i s m against :u mo r s a n d i n f e : i o u z a g e n t s .a r i - J •:; o n t r :. b ut.es 
to recovery from injury by inducing the killing of tunor cells 



activities of granulocytes, ani thus, in these cases the Ti 
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i n u u c o d c o 11 k i 1. 1 1 n 7 



:s desirable. However, e;-;;e?c 



F car. be 



deleter! r-'js and as such may play a major patrio^enic role in a 
number of pathological sta~.es sjch as septic s.nork, anorexia, 
rheuma t. i •:: di sea ses , inf lamma t ion and g rait - vs -hos t react ions . 
5 In such cases the TNF-induced cell k: i 1 1 ; ri 7 ha:? a deleterious 
effect. The ElAS/APOl ligand, for example, sis:- r.es both 
desirable and deleterious effects. Binoi.r.g :>f this ligand to 
Its r e c e p t o r i ridu ces the k i 1 1 in g o f a u 1 o r e a c t i ve T c e L i s 
during ma tu ra t 1 on of T re], Is, i.e. the .-tilling of T cells 

10 which recognize se 1 f - ant igens , during the: r; development, 
t n e r e b y pre v e n t i n 0 :. h e o c z u r r e n ■:: e o f a u t : : rtm ■ j n e diseases. 
Further, various malignant cells and H 1 V- 1 n f e :: te c cells carry 
the FA3/AP01 receptor on their surface and c^n thus be 
descroyec by activation of this receptor by its ligand :-r by 

15 antibodies spec! fir thereto, and thereby activation of cell 
death ( apopcosis ) int r ace 3. la 1 a r pathways mediated by this 
rocopto r . Howovo r , the FA:: /A PCI r-cep: or may ;ned i ate 
deleterious effects, f :<r example, un cor. t r := 1 lo :! Killing :-f." 
t i s s u e w n i . c h is obser v e d i :\ c e r t a i n d i s e a s e s s u c r. as a r u t e 



20 nepatitis that is acc :-mpan led by the destruction of liver 
cells. 



immune- and i n f 1 a mm a t :.-r y- resp jnse genes . Thus, in view ot the 



N F - k B i s < n o w n t o c crru o 1 Li: <r e x p r e . = s 1 c n c t i :.a y 




"WF/NoF family of receptors can 
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survival p^thw;)y3 (via NF-K3 induction) on the one hand -and 
can indue- rell death pathways :>n the r^trier hand, i;he:-:: 
apparently exists a fine balance, in trace 1 1 jla r ly between 
cnese two opposing pathways. For example, when it is desired 
5 :.o achieve maximal destruction of cancer colls or oLner 

infected or diseased cells, it would be desired to have IMF 
ano/or the FAS/AP01 ligand inducing on 1 y the cell aeath 
pathway without inducing MF-Kf? . Conversely, wpt=-^ i r is desired 
to protect colls su::h as in, for example, inflammation, graft- 

10 vs-h o st r e a c t i o n s , acute hepatitis, i. t w ;> u 1 d be de s i r a b L e t ■:» 

block the cell *i. ILi-.ng induction or TNF and/or EWr-'APOl ligand 
and enhance, instead, their induction of NF-kE, v:h Lch would in 
turn lead to tne enhance:; expression of many immune- and 
i n t _ a mm r_ay - response cer.es . 11 kewi se , in ce.r t a i n pa t hoi :>g i za 1 

is circumstances it would bo desirable to block the intracellular 
signaling p a t h w a y s :r; e d i a t e d b y t h e p 7 :• T \= F re c e p t o r a n • c t h e 
I L - 1 reverter, while in jthers it would be desirable t :> 
enhance these i nt ra ce 1 . 1 u La r pathways . 

It is an reject of this invention tc provide :; lories, 

20 proteins, and other tools for tne modulation and/or mediation 
:<f NF-kr. effects, in particular clones comprising the NA? 
p r t o in and t h c K A ? r: ro t o i n itself. 

Citation of any document herein is not intended as an 
admission that such document is pertinent prior art, or 
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considered material to the patentability of any claim of the 
present application. Any statement as to content or a date of 
any document is based on the information available to applicant 
at the time of filing and does not constitute an admission as 
to the correctness of such a statement . 

SUMMARY OF THE INVENTION 

It has r.ow been surprisingly found, and this is an 

. ''Z • j e c t of : h a i n v e n t i - • . . , J 1 L. \cT~c r oC^nr ' rTav l'TTg ~ r he" " ' s e " qTeh ce J 



>- T ^ t :. spec ffically bir.r'coj 



10 ysnow.n in Fid". 3 '! Hi' MO :T)"~ "is acre 

rceTta i\n~<ey protei ns that are implicated in the activation of 



•!F-kB. :i;r:hermonr, {following binding of the protein of :h? 



inve'nt 10: 



TNF path/,* ay signal i nq m:d.ect: Les , the lie t i v a t i or. :>f 



15 



\\: k if Ts~~T h h'i b'i t e oj. _ i^yidL^ -4sk> jQAirf&t^ atocd , 

It is :. n -i s an object :>f the invention t :■■ jpT~5vl de~7"> 
rho'TeT""^ including all i 3 of :=rms, 

variant. 5, fragments or derivatives thereof which are capable of 
binding to the tumor necrosis fact-:r receptor-associa tec 2' 
■ TRAF2 ) protein and to one or more proteins :>t the so gn a b: so::ie 



20 :N*F-K"B regulatory complex' . As TP.AF2 is invoXved In" "the" 



7"r:\cn jutbatoiro r;"3f ""Ine^JTaT i"c?T~?"f t n e " a c t i va t i on of" T he ~~t rar. s ::"£ ~i p t io n 
r vta^toY^KF-KB, which is initiated by some of the TK'z /HG F 

receptors, as well as others as noted abeve, IThe__rio ve i protein- 
|^o_f_ the: present J_n vo.n t. ton by. h i nd in a to TF'AF2 and to sTqh^Tosonje 



10 - 



y e sUva,ij,iiim f v 



% 



J" p r:< t e i n 3 is t h e r e f r» r o o a p a b - e c : i" i i L e c Lin '4 ( mo J u i a t i n g o r ^ 
]n;'€r:ri-3<^^^ signaling f-r^cessrs i ni t iat ed " by ^ 

[vaTI5us Tigar.ds (e.g. T N F , FAS ;:. gan:i ar.d others) binding to" 
J t hd f " rocept :*f s'sucri Hs^Tor ex ample, their 
5 vfrtoau 1 at l :c./ media t i. :»n :>f Nr-Kr- act.; v a z ion, via interaction 
directly or indirectly witc. Tr.AF proteins arid/ot: witri the 
s iqna losome or 3 igna Losome- in: e ra ::t 1 n 4 p rot o tr.s . 

' F h e roye 1 pr o t eTi r, <: » f c h e p r e 3. e r. : invention i 3 J 
Ct>7=~rT=~f pro a ^i" roc t moou-la tor /media to r o f the i ri t r =1 re I i'J 1 a r 
1 0 C ' b 10 1 .q i ..: .1 1 a :/ t i. v i t y o f TF;A?2.^aKd_ s igna bnsome"- (0.3. induction of 
NE'-kB activation by TRAF2 ) . The novel protein of the invention 
is likewise an indirect modui a cor \T.ed i a : c r of the i n t ra ::e I. lui a r 
biological activity of a variety of other proteins wnicr. are 
capable of j ntorac: i na wir.h T-.AF2 directly (e.g. ?'J t j TNr 
15 receptor) or indirectly (e.g. p55 TM F receptor) by means of 
their associated proteins, such as, for example, TP.ADD and 
?) . 

Ano-t n o i^~oi^l?r^7of ^":t^ ijt verrrrcrorrr -rs— 0 -:«— |f re v i de ^ 
Can-cagon~h: t^ (e.g., antibocies, peptices, organic compounds, or 
20 even some is: forma) to the above novel TF.AFi -bi no in 4 protein, 

in .:: 1 udi ng i s o loans , ana log s , t ragmen ti ar.d der i va t i ves choree f , 
: 5nTch^rTay .b.e ~uJ j : 6\p-y gIThoLlobtO tne'~"sign^"ii r:g ysro-r.^^^5j.., r.orri 
s p e c i f i c a 1 J: y , z o i r. h i b i t r. h o a c t i v a t i o n 0 f N F - k E a n d~ IT 



* %• 

desired. Likewise, when the TRAF2 -ci nd i ng protein of the 
ir.ven:on is itself ir.hioit.jry f:>r N T F-»c3 activation, then it is 
3Al7^n^^ zz- this Tr.AF2 -binding protein^ 

(t<:T. acTc^ g pr;»oess o r me re- ^ pe if i caTly y ~t;o 

5 {^.7p;r;:>"^ NP^tcr a c t i v a t i ■: n ar.o hence brine about 

err. a need NF-kB activation, when desired. 

A further object of the invention is to use the above 

1 T - * W\> — X T r -J i r-. .-, r .,v.i ^ i.--." >• r-v , • 1 -. ^ <T *_ - -1 

w ! L : ^ Jl ,. J L,.';! p L ; J „ ,j , ^ _ ■ . i,i..> , . i a. -.'^ O , i. 4. J '^1U'«1 . - O CJIU 

■tie r i vat i ves thereof , :.o i s- • 1 a *. ^ n-^ c:h i ra - I- r i ?■.=. ^ddi ti onal 
io pro:.Hri:i5 or factors, which may be involved in regulation of 
TP.AFI/ signalosome activity, e.g., other proteins which may 
bir.d to TRAF2 proteins snd to s i en a los :>me proteins and 
influence their activity, and/or to isolate ana identify -other 
receptors or other cellular proteins f-rther upstream or 
is c > - ■ v: n s t r e am in r. n e s i g n a 1 i n g process { e s ) to w h i c h this n * o v e 1 

protein, analogs, fragments and derivatives bind, and hence, in 
w hose f v n c t i o n t h e y a r e ■ a 1 s c in v o 1 v e 6 . 

A still further object ot: the invention is t :■ provide 
inhibitors which can be introduced into cells to bind or 
20 ; :*; ~ e r a o t w i t h t h e n o ve 1 p r o r. e i n of the i n ve n t i o n a n d p :• := s i b 1 e 
is'-'f orras thereof, which inhibitors may act to inhibit NF-K3 
activation, e.g., TF.AF2- mediated NF-kB activation; or which 
m a y d i r e c t ! net' i v^rp the ■? i o n ?. 1 o ; orr. e c o m o 1 e >*. , a n ct h e n s e , w h e n 
desirec, to enhance NT-kE activation. 
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Moreover, it is an object of the? present invent i or: to 
use che ab ove -.Tier; ti one :1 novel protein, isotorms ^nd analogs, 
f ragmen t s and derivatives thereof as antigens for the 
p r o p a r a L i ■ : ■ ;\ of r » ■:: > L y c ] o n a 1 a n d /or monoclonal a r. t :i 1 1 o d i e s thereto. 
5 T h e a n t i o o o i e s , in turn, may be l s e d , f o r e >: ci mp 1 e , f o r t h e 

p.:ri f i rat ion of the new proteins from different sources, such 
as cell extracts or transformed cell lines. 

: u r t. n e t mo i e , t h e s e a n t i b o d i e s m ay b e u s e d for 
a ; agr.oc t i :: purposes, e.g. for identifying d is o rci ■_■ r s rolatea to 
10 abnormal f enct i on ; n g of cellular effects rued i a tec directly by 
TP'.A: 1 proteins, the s i gna losome , or by the poo THE' receptor, 
EA5/AP01 receptor, or other NF-K3 inducing receptors and their 
associated cellular proteins (e.g., MORT-], TRAlo), RIP), wh i tn 
act ^directly or indirectly to modul ate/mediat e E.T-kB induction, 
15 and other cellaLar processes, e.g., via interaction with TRAri . 

A further 'Object of the invention i .£ to provide 
pharmaceutical tempos! : ions comp rising the abov(; novel protein, 
i 5 o forms, or ana bogs, fragments or derivatives thereof, as well 
as p ha cmacett icu.l :■: mp os i t i ons comp r isi ng the above noted 
20 a n t i 10 oo i e s or ■■: t h e r a n t a gon i s t s . 

In acccrdar.ee with the present i r.veri *_ : on , a novel 
protein, in particular, a TF.AF.2- ana KEMO-b inding protein, has 
been isolated. This protein ha~ high specificity of binoinq tc 
7 R A ir 1 2 a n d t o N E M 0 [see Exam p 1 e s b e 1 o v; 1 a n d r : e n c e i s a m o d u i a t o r 
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or mediator of TRAF2/NFML: intracellular activity. TRAF2 is 
involved in the morula t ion or mediation of at least one 
intracellular- signaling pathway being the cell survival- or 
viability- relate:! pathway in which TRAP-.-: is directly involved 
5 in a ct. i vacion of NF-k*3 which ploys a central role in cell 
survival . Further, TriAfc'2 by being capable of 1 r. te r a :;t ir. g 
directly or i nd i r--ch 1 y with the above not^d pbt> TNF reeep t or , 
ri7=. TM- . FA-'/APC'i recep:ors a ri ;; their associ a ted 

proteins MOFT-1, Tr'.AjD ar;.i ?.IP, also is a nie-d i. a t-o r or modulator 

10 of the M?-kB induction or act i vat lor. activity attributed to 

t hese receptors. T='.AF2 is therefore a mod \;1 a t or /r.e i i a tor of trie 
cell survival pathways (as opposed to the cell, death pathways) 
mediated by these receptors and their associated proteins and 
as such the extent of interaction between these receptors 

15 and/or proteins with TRAF2 ar.d of TP.AF-2 with downstream 

proteins leaoing to NF-kE induction is an important factor in 
the outcome ot the activity ot these receptors. Accordingly, 
NA?, plays a key cole in this in te race i-: n between TF'.AF-2 
rroceins ano components of the sicnalosome, by binding 

20 specifically to TRAF-2 and to components •: f the s igr.a 1 osome , 

e.g., t-o NF.KC , and thereby modulate the activity thereof and /or 
have their activity modulated by interaction with TF.AF2 and/or 
components of the siqnaiosomc. 
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<T'h~e ?RAF2-/signalosome--interactin:j -o-rotei n , 'NAP has. \ 




and fully se :;u^iv:e ;.l , arid cha r ac t e r i ze-:i , and $3 i.s detailed 
herein below appears to be a highly specific bin .ling protein, 
5 and hence specific T.-.A F2 ''NF-MO m:>du 1 i t :>r /met; i at.or . 



meant to ir.::luoe its activity ir : nodu 1 a tion /med i. it ion of NF-kB 
induction/activation. Likewise, as used herein throughout, 
TRAF2-bind: ng protein activity is meant to include the 

10 rnodu lat ion/ me d La t ion of r 2RAF2 activity by virtue of specific 

bind; rn ,o TRAF2 proteins, this mo iu i ^ t. i or./medi a tion including 
modulat ion/me i i az ion of cell, survival pathways, in particular, 
those, relating to 1,'F-Kl: ac t i vat icr. 1 induction in which TRAF2 is 
involved directly or i r.-J : rec t 1 y and as such TRAF2-b i nd i r.g 

is protein may be considered as indirect modulator /ned iators of 
all the above mentioned pro"-- ins and r.ossibly a number of 
o'.hers wh i oh aro involved in cell survival, especially NF-K:E 
act ivution/indu ::z i « > : i and ;o wn i ch TRAFI bines, or with which 
TRAF2 interacts in a c i. rect. or indirect fashion. 

20 Accordingly, t ne ^pLeser. t Inv^hi:^^;; p royi-^es a QNA~ 

cs^^il^ isof orm, variant , f ragnent or 

rd er l-vac--i:ve~: ot^:zx:z jxtBt r. - capable o f- -b rrtdi rc : cc L T FA Fiyna n a 



As will be use:i herein throughout , TrtAF2 activity, is 



independently c-; 



o a component of the signalosome . 



(£A-?"i s„._-npabi^ of bin- 



ding to" TP-AF2 



and to NEXO;. 
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'N& r i s. a., . p.icox exn~ .-.cap.cvr: „.e . or olr.'cirVc to at least aminos 
ra"'c i el's 213 to '"416" '--t N£Np\ 

Other embodiments of the. DMA molotulc of the 
invention include: 

sEi) a cjNA of the nereir: des i gna te :l clone 10 
comprising the nucleotide sequence i SE'j IE' \*0:1) depicted in 
F i .3 . 1 ; 

<o) a ooNA of the nerein c;esi:pat-;d clone compl. 1"J 
comprising the n uc eo t i ae sequence b:-EO ID NO:2! depicted in 
Fig. 2 or t he toeing region ::o t respond i :ig to nucieotide-r 4 97- 
3 3:- 5 of SS'j TD NO: 2; 

<o a fragment of a .sequence ; a ) or (;:•:■ which encodes 
a biologically act.cve protein capable of rinding to at least 
amino acids 213 t- 4 16 of NEMO; 

(di a DMA capable of hybridization to the complement 
of a nucleotide s-quence of fa) -(c) under highly stringent 
conditions ana wh.ich encodes a biologically active protein 



•J a p a O i. ► 



a n o 



of binding 



-east amine acids 2:3 t,: -lie of NEMC ; 



(e) a DMA whose: sequence is degenerate as a result of 
the genetic code which encodes a biologically active protein 
capable of binding to at least amino acids 2 ] 8 to 41*5 of NEMO . 

Yet other embodiments of the DNA of the invention 
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rcntained in the herein designated cDNA clone known as clone 
10, or "ho sequence contained in herein designated clone compl . 
10, the latter encoding NA? . 



fragments or .analogs thereof, said NAP, isoforms, fragments or 
analogs thereof being capable of binding to TF:AF2 and to NEMO 
and which is capable of modulating the activity of NF-kB; 



consisting of : 

a} a cDMA derived from the coding region of a native 
NA? orote in; 

b) DNA capable of hybridization to the complement of 
is a nucleotide sequence of (a) under highly stringent conditions 

and which encode a biologically active NAE'; and 

c) DNA which are degenerate as a result of the 
genetic code to the sequences defined in (a) and (b) and which 
encooe a biologically active NA? protein; 

20 (iii) A DNA as in (i) or (ii) above comprising at 

least part of the sequence (SEO ID 130:2) depicted in Fig. 2 
and encoding at least one active NAE' protein, isoform, analog 
or f ragmen t ; 



Embodiments of the above DNA sequence of the 



5 invention encoding the protein NAE' include: 



(i) A DNA encoding the protein NAE' , i so forms, 



10 



(ii ) A DNA as in ( i ) 



a hove , s e 1 e c t e d f r om t h e g r o u p 
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(iv) A DMA as in (iii) above en izoJinq a MA? protein, 
isjform, an 5 log or fragment having at least, part or the imino 
acid sequence (SE-j ID N0:2) depicted in Fig. 3. 

In an o ;: h as pe c t , t h e i hTve x Pt" 1 or p io v j^gf^{>rC't-ei-i-n-s-\ 
5 c'" r '~?' -^Vf^ PX^-ij^ ^-i "^1?:.:^ '-1 "i^A^ ^t'yJ ..•t.^iji'- -abo.v.c. r.oc ed _I».MA- coding \ 

(S^i^noes, of" trie Invention, the i so forms, analogs, fragments 
and derivatives of sa i.d proteins and polypeptides, provided 
that they are capable of binding to T?;Ap;: and/or to NEMO, 
preferably to at least the 22.":-^01 amino acid sequence of 
10 Tr;AE'2 and/or to the amino acid sequence of NEMO. 

I r, yet another aspect , the invent ion provi des a 
vector^- . conp_ri sing any of _ the above _ DNAs according to : n e 
invention which are capable of being expressed in hos: cells 
selected from pro-ca c yot i c and eukaryotic cells; and the 
is transformed pioka ryoc.ic ar.d eukaryotic cells containing said 
vector . 

The invention also provides- a method] "for iL-roTlucing'Ja^ 
('proteriny isof orm, va r iant , analog, f ragmen t or de rival i ye 
Conceded by any of the alcove Z>!;A molecules according to the 
20 invention which comprises grov;mg the above mentioned 

transformed host cells under conditions suitable for the 
expression of said protein, isoforms, variants analogs, 
fragments or der ivat.i ves, ef f ^-ct ing post- transla t ional 
modification, as necessary, f<.-r obtaining said protein, 

- 18 - 
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;s jfori, variants analogs, fragments or derivatives 2nd 
isolating said expressed protein, isotorms, variants analogs, 
fragments or derivatives . 

In a furthei' aspe::t, the invention provides 
5 antibodies or active fragments or derivatives thereof, defined 
as molecules having the ir.tigen-oir.di.ng portion of an antioody 
specific for tne above proteins of the invention, analogs, 
isoforms, fragments or derivatives thereof or specific for the 
NAr protein, isoform, variant, analog, fragment :>r derivative 
10 thereof noted above. 

In a d i f f e rent aspect, the invention provides the 
f o 1 It w i n g s:r e e n i n a me : h o a s : 

(i) A methoo for screening -of a -ligand capable of 
b i n d i n o L o a p r o t e i. n - r :■ :• r J i . n g to the i n v e n t i o n , as noteo 
is above, including isoforms, variants, analogs, fragments or 
derivatives thereof, pernor is ing contact ing an af f inity 
chromatography matrix to wh L :n ssii protein, isoform, variant, 
analog, fragment -or derivative attached with a cell extract 
whereby the ligand is bound to said matrix, and elutinq, 
20 isolating and analyzing = aid ligand. 

(ii.« A method for screening of a n-NA molecule coding 
for a ligand capable of cinding to a crotein, isoform, 
variant, analog, fragment or derivative according to the 
invention as noted above, comprising applying the yeast two- 



best Available copy 

if 



hyhrid pru;edure in which a sequence encoding said protein, 
i so form, variant, analog derivative :>r fragment is carried by 
one hybrio vector and ?rqu'.rr/:f'= fron a cL>NA or genomic I>NA 
library are carried by the second hybrid vector, transforming 
5 yeast host ceils with said ve::tors, 1 sola c i r.g the positively 
t r ans formed cells, and extracting said second hybrid vector to 
obtain a sequence encoding saw Li.gand. 

.;?^ni-l-5Td^ hso provi d^d ne oho d. £.oi> 

i^p^a t Tngr. and:, ident i f y i ~g pro: e ins, i sof orms , var ian: s , 

10 analogs , : ragmen ts_ ac :.ord inc :o the invention noted above, 
■M*m cTe ~o :" b In d i n g ~c\ ire c t 1 y~ t ~: "7 -\ A E' 2" " a n d" s e ca r a : e I y ~ o~ 

i o n a i o s one. c ornp or. -3; n t s c omp r i s i n g a p p 1 y i n 3 :. h e yeast t w o - 
h y b r i • :l pro c e d u r e i : : w h i 0: h a s e q a • v. n c e encoding said T ?. A F 1 , is 
:* a r r i e o by •:• n e h y b r 1 d v e o t o r r; r. o s e q 1; e n - e f r - .>m a s I'M A o r 

15 c e n om i • J 1 J A L L b r = r y i s r a r r i e d b y the s e :: n d h y b r i d v e c t. o r , 

t h e v e c t •: • r s the n b e i n g a s e d : 0 t r a r. s f o r m y e a s t h o s t c ells an d 
the p:»si:ive transformed sells being isolated, followed by 
ex: ra ::: i on of the said second .".ybrid ve;tor t o chta i n a 
s e q u e nee n c o d i n g :: p r o t e i :\ w n i :: :\ r. > i n 1 5 r. ■ ■■• s a 1 d T R A Y 2 , a n d 

20 tetesting the so- ident i f Leo clones in tne same manner u::ir.g 
the two-hybrid assay, for binding : :■ 5 pr:>tein component of 
the s i.qnal os ome, and selecting those si ones that bind to both. 

In y e L an o t h o r as p c- .:: t - :> t t h e i n v e n t i o r. there i s 
provided a method for the modulation or mediation in ceils of 
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the activity :> f NF-kI? or by other molecules to which a 
protein., isoform, variant, ar.a 1 , ira^er:: or derivative 
thereof oi the invent i on as rooterl above, sai:l method 
comprising treating said cells by introducing into said -cells 
5 one or more of said protein, inform, variant, analog, 
fragment or derivative thereof in a form suitable for 
int racel lular introduction thereof, or i ncruouc :.ng into said 
cell 5 a DNA encoding said one or more oroteir., tsofr-rm, 
variant, anabog, fragment or derivative tnereof in :he form of 

10 as u i t a b 1 e v e c t o r e arr y i n g s a i d s e quen :: e , said v e c • o r b e 1. n g 

•capable of effecting the Insertion of said sequence into said 
cells in a way that said sequence is expressed in said colls. 

Embodiments of t n i. 5 above metneo f or 
mo d u 1 a t i o n / me d i a z i o n i n c ells of the a c z i v i t y o f N F - k £ o r 

is other molecules include: 

(i) A method as above, wherein said treating of 
cells comprises introducing ir.t-: said colls a DMA en::oding 
s a i d p r o L e i n , i s o f o r m , f r a g ine n f , a n a 1 o g o r d e r i v a t i v e i n t h e 
form of a suitable vector carrying sale DMA, said vector being 

20 capable of effecting the insertion of said D\ : A into sale cells 
in a way that said UNA is expressed in said cells. 

!i.i) A met hoc as above whore in said treating of 
said ceils is by transfection of said cells with a reccrr.birar.t 



ia) co n .-3 t r u c t i n q a r e c o :n h i n a r. t a n i rr. a 1 v i r u 3 vector 
carrying a sequence er.coai.ng a v.iral surface protein (L.igar.d) 
"hat is capable of binding co a specific cell surface receptor 
en the surface o: said ceils to be treated ana a second 
5 sequence encoding a protein selected from r..he said protein, 
isoforms, variants, analogs, fragments and derivatives 
according co che .invention, that when expressed in said cells 
is capable of moau La ting/media ting the activity of aF-kB or 
other said moLecuLes; an:l 

10 ib) infecting said cells with said vector of (a). 

Likewise, the present invention also provides a 
method for mod i ] a t i n g NT-kE- modul a ted/media tec effect on tells 
comprising treating sail cei Is with the niolecul.es having the 
binding portion of an antibody, sucn as antibodies or active 

15 fragments or derivatives thereof, according co one invention 
as noted above, said treating being by application of a 
suitable composition containing sail moLecules to said cells, 
wherein when : ne signal osome or s i gna 1. osome- i rite ra c t in g 
proteins or portions thereof of said cells are expose-:! on the 

20 extracellular sulfate, saio composition is formulated for 

o>: t.r :r::e 1 .1 u 1 a r application, and when said Tr.AF2/si gnal osome and 
s igna 1 osome- i nterac t i ng proteins are i n tr a r:e llula r sa id 
composition is formulated for intracellular application. 
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Other method.:; ::-f the invention for modulating the 
N F - k r. mod u .! d t e d / mod i a t e d e f f e c t o r. cells include: 

(i) A mer.hoJ •:: ompr i.sing treating said cells with an 
ant i sense mol e :u 1 e , wherein the ant i sense :n:> 1 ecu 1 e i s capable 
5 of blocking the expression :>f the 7P.AF2 /s Lgr. a 1 :>some- 
i nterao t ing prove i r.s . 

lii) A method as in (i; above wherein the anvisense 
molecule is in troduceii to tne ceils via a recombinant virus as 
noted above, wherein said second sequence of said virus 
10 encoa sale an;, i sense milecule. 

(iii) A ir.e:hod comprising applying the ribozyme 
procedure in whicn a vector encoding a ribozyme sequence 
capable of interacting with a cellular mF.NA sequence encoding 
a TF.Ar'i /signa.losome- i nt e rac t i ng protein, i so f o rm, ana 1 og , 
is fragment or d e r i v a v i v e o f c h e i. n v e n t i o n n o t e :i a b o v e , i s 

introduced ir.t:> said :ells in a form that pennies expression 
of said ribozyme sequence in said ceils, and wherein when said 
ribczyme sequence is expressed in said ceils i: interacts with 
said cellular mF.NA sequence and cleaves said mr'.NA sequence 
20 resulting in the inhibition of expression of .ssid 

TF.AFl'/s i gna 1 os ome - int er a rt i ng prote i n in sale :e 1 Is . 

It should he note:; tha: for all the above methods of 
the invention, the protein of the "invention as indicated, can 
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be specifically NAP or at loast ur:e of the NAP isoror^s, 
analogs, f ragman ts and de r i va t ives thereof. 

In tr.e above methods a r. :: emb oii iment s thereof or the 
i river, r. A on tnere is included also a method for the prevention 
5 or - rea:m-:nt of a pa thole? i :a 1 condition associated with NF-kD 
induction or by other molecules to which a protein, isoform, 
variant, analog, fragment or derivative, according to the 
invention, binds, said method comprising administo r i.ng to a 
patient in need an effective amount of a protein, isoform, 

10 variant, analog, fragment or derivative, according tc the 

invention, or a DMA molecule coding therefor, or a molecule 
- a p a io 1 e of d i s r ■ j p t i n g t h e i n t ■:■ r a c 1 1 o n of said p r o t. e i. n , 
isoform, variant, analog, I" r agmenr. or derivative, with Tr.Ar'2 
ar.d/or with an signalosomc protein, or any othor molecule to 

15 which said protein, isoform, variant, analog, fragment, or 
derivative binds. In this method of the invention, said 
protein of the invention administered to the patient in need 
o a r. i • e s p e •:; 1 f i :: a 1 1 y t h e p t o t e i n e n cooed b y ebon e 10, the 
protein NAP encoded by clone ccmpl. 10, an isoform, variant, 

20 analog, derivative -or fragment of NAL : , or a I'M A molecule 

coding therefor. The protein enccded by clone 10 inhibits NF- 
kB induction, as do other fragments of ICA?. 



In an additional aspec, of the invei::ior. there is. 
provided a pharmaceutical c omposi t i or. for the modulation of 
the T.-.AF2 /si grial osome an j s i jna 1 osome interact in;: protein 
mc d u hit:' d /mediate d -off •.: •:: t. o r: c ells c o mp r i s i n g , as act! v e 
1 n g r e d lent, a n erf e c t i v e a m o u n t o f N A?, a c c o r a i n a t ■: ■ t h e 
L n ve n tion r its b i -o 1 ■:» z i ■:■ all y a c t i v e f r a erne r;:s, variants, 
ana 1 og s , de r L va t i ves o r mix t u res the re of . 

Other phitniaoL'ut L cal :onip-:ci:i oris or embodiments 
thereof a :• c •:■ r :1 i r. g to Che i : • v e : . t i o : . i :t c 1. u :i e : 

(i) A pharmaceutical c ompo. i t i -on for mo ;i ul at ing the 
TF.A2 F/N F-kB modul a c ed/ir ed i at ed effect on eel 1 s co-r-p rising , as 
u c i i v e L : i g r •:■ d i o n t , a r e z om b i n ant a n i ;na 3 . v i r u s v e c t o r e n c o ding 
a p.:o:.'2in capable of binding a cell surface receptor and 
encoding MA?, or an isoform, variant, active fragment, -or 
anal :• t h e r e of, a c c o r d i n j t o t h e 1 n v e n t i o n . 

(ii) A pha rma ceut i c a 1 composition for modulating the 
TF.AFI' .'X F-kB nr.odul a ted/ mediated effect <:n eel 1 s comprising as 
active ingredient, an an: isertse nucleic acid for the NAP mF:KA 
sequence according to tne invention. 

A further embodiment of the above pharmaceutical 
composition is specifically a pnu r trie: ecu t : :: a 1 composition for 
the prevention or treatment cf a pathological condition 
associated with MF-kB induction or by other molecules to which 
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according t c th~ invention binds, said composition comprising 
on f :£-?■:: t i ve amount of a protein, variant., hr.al:::, isoform, 
fragment or der i vat i vf , according to l:k> i r. von t L or. 01 a DNA 
molecule coding therefor, or a molecule capable of disrupting 
the interaction of said protein, variant, analog, isoform, 
f r a <_3 : :i e r i :.. o r d e r i v a t. i v e , w i i. h T F: A F 2 a n d /' o r w i t h a r. s i g n a 1 o s om e 
p rotein o r an y o t h e r m o 1 e c u 1 -5: t o v: h i c h s * ! o p r o U •;• : n , -/a r i a n t , 
analog, i .so form, fragment or derivative, bines. In a yet 
f urtner speci f i.c embodiment said p>harmaceut ical -composition 
comprising an effective amount of tne protein encoded by clone 
1 j, ■: r compL. 1.0, of the NAt' protein, an isoform, variant, 
variant, analog, derivative or fragment of N A b : , or a ~>NA 
mo 1 e c u 1 e c od i n g z n e r e f o r . 

Known conditions associated with abnormal XF-kE 
induction include AII'S, autoimmune diseases, and tumors, 

£" z i 1 1. f u r t h o i' a s p e c :. s arid e i n I ■ o ( t i m e r. t s o f c. h e 
n vent i on a re : 

(i) A method for .identifying and producing * ligand 
capable of inoculating the cellular activity mooula ted 'media ted 
by r i Y-AY?. / s i gna 1 «: some and signalosome interact ing protein 
compr i s i ft g : 

a) screening for a ligand capable of binding tc a 
polypeptide tomp rising at least a portion of T?A^2 and to 



b) identifying and characterizing a ligand, other than 
TF.AF2 or Ni£MC>, iound oy said screening step- t:> te capable :>f said 
bi nding ; 

c) testing the clones identified in steps (a'i and (b) 
for binding to ME! MO and 

d) producing said ligand in subst ant i a 1 1 y isolated 
and purified f rm . 

tii) A method for identifying and producing a ligand 
capar. le of mod 1 1 n t i.n : j Lne eel lula r act i v.i ty mo iu laced /n:edi a ted 
by a protein.,- isoforn, vori^n:, analog, fragment or 
derivative, according to the invention, comprising: 

a) = cre-er.in g fcr a ligand capable of binding to a 
polyp-ep-tide compr ising at least a p>ortion of trie NAP sequence 
uSQ I J NO::} uepicted in Fig. 

b) identifying and characterizing a ligand, other 
than TF.Ar.i- / XZMO, found by said screening step to be capable of 
said binding; snd 

c) producing said ligand in substantially isolated 
and pur i f i eo : :» rm . 

i.iiij A method for identifying an j producing a 
ligand capable of" modulating the cellular activity 
mod j 1 a ted med i a ted b y NAP compr i s i. ng : 
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a) screening for a ligand ca 



:ipable 



of binning to a 



p: - .' L ypept i Jr! :.:o:np r i s i r; g at least a port, i dt. of the NAP 3tqjen:e 
!?EQ ID NO: 3) dep let < :d i r, Fig. 3; 



than TRAF2 or NiiMO, round by said screening stop to be capable 
of said bind i rig; and 

■:: i producing said 1 Lgand in substantially isolated 
and pur if iee. 1 :>rrr. . 

;iv) A method for identifying and procucing a ligand 
capable of dire::ly o: indirectly modulating the cellular 
a z t i v i r. y m o d • j 1 a r. e d /mediate d b y MAP c onp> rising: 

a ) s \: r e e n i v: j f o r a no 1 e c ij 1 o ■ : a p a b 1 •;- f mod u 1 a t i n g 
activities ;noc;u L ated/nediated by NA?; 

b) identifying and characterizing said molecule; and 

■z) p roduc in -;j said mtlocule in subs t anuia i Ly isolated 
and purified to cm. 

ivi A mee'rv-d for identifying and producing a 
:n o 1 e c u 1 e c -a o al l e <: f * i ice c 1 1 y o i i n d 1 r ■;• •;: L i y nv: ■ d u 1 a f i n g : h e 
cellular activity mo<:iu 1 a ted/mea;.a ted by a protein, isoform, 
variant, analcg, f ragmen; or derivative cf the invention, 
comprising : 



activities modulated; mediated c y a protein, isoform, variant, 
analog, fragment or derivative according to the invention; 



o) identifying and characterizing a ligand, other 



so ree n l 



i r . g f o r a rr. o .". e c u 1 o ■ :: a p a b 1 o ■ :• f n c d j 1 a ting 
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b) identifying 2nd characterizing saio molecule; and 

::) pr :>:iuci:i:j s 3 i i molecule in si.ostrwir : a 1 ly isolated 
and purified form. 

Other aspects arid embodiments of the t resent 
invention =are also provided a. 5 arising from the following 
detailed description of the invention. 

It should be noted that, where used throughout, the 
following terms: "model a t i on /me d ia t i or: of th-.: TRAF/NF-kB 
complex component (or TRAr 2 /NEMO) effect on eel is" or any 
other such "modu l.a t i on/medi a tion" mentioned in the 
specification are understood to encompass in vitro as well as 
in vivo treatment ar.o, in addition, also to encompass 
inhibition or enhance men t 'augir.en : a t ion . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows the nucleotide sequence (SEC* ID N0:1) of 

clone iO; 

Figures 2A and I:B show the nucleotide sequence !5EQ ID 
NO: 7) of clone oomp I . 10; 

Figure 3 shews the predicted amino acid sequence (SF.Q 
ID WO:j) of NAP encoded by nucleotides 4 97-3355; 
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DETAILED DESCRIPTION OF THE INVENTION 

For purposes of clarity and as an aid in the 
understanding of tne invention, as disclosed and claimed 
herein, tne following terms and abbreviations are defined 
be " ow : 

/Hf-mcB complex (signalosome) w i thin the context of 
tnis appl L tat i en, this term is meant to relate to the NF-K5 
regulatory comtlex, •which is r eo- ry i r order to activate 
KF-K&. Its main, c^mpo^ ~'I KK- alpha ,~ t KX-bp r a", 7 I KK~ 

■famma " f NT MOT",, _ and . ORt io.na.liy~, N 3Q\ . The complex is reviewed in 
( ocheidere i t , 19;*::), and references ci.tec therein. 

^Functional' isof orms , variants , analogs , derivatives " 
[and fragments: The term "f unct ior.al " re l a t es t o_:/ne-^ jb_i_li t V _ofj 
^such isofoms, derivatives and fragments to bind to a TRA?^ 



(|?Stj:y^ NF-kB, complex. In a 

preferred embodiment o: the Invention, tne TFAF protein is the 
Tr'.AF.i protein and the torr.por.er. t of tne NF-kB complex is NEKO. 

Biologically active: the term "t-.iological.ly active" 
refers to the ability of a protein, isoform, analog, 
derivative, or fragment thereof to media te.' modulate TRAF2 or 
NF-kB, i.e., to modulate tne effects of a TRAP protein or of 
t h e N F - k £ c orr.p lex . 

Active : T n e term "a c t i ve " i n t h e c o n t e >: t of a n t i b o d v 
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reht^s r. :> the ability of the f rag me: it or derivative zz retain 
the binding aoili~y the said antibody, i.e., the capability 
to bind to a protein or i s :>f or:n, trag>-:nt, or* derivative 
thereof.' capable of binding to TF;AF and t c a component of the 
Mr -KB com]: lex . 

ATnurnber of method;- in the art of molecular biology N 
roTe" noTf ' d e t a i 1 e :i herein, a s z h o y a r o w e 11 k r . w : t z o t h o s e c f 



V ski 1.1 ir. che .= ir;. Such metroes incljde & i. ce-d i r ect?d 



Ym uoa ere nesi s ~, E * C F." c 1 ^ • r. in:, p h a g e J . i b r a r y ccreer.inj u 5 i n g 
\ o lTg':-r:u"clTeo't~i de"" rj'IA prc^e;?, expression of cLNAs, ana l yo. its 
'o f" re^omb br; an plote i us , L ra:\s forma t i on ot bacterial and yeast 
TeVFlTs, transf ecc Lor: or mammalian cells, and the like. 
Preference texts describing such met nods are e.g., Sambrcok et 
a.l., Hjlecular Cloning A Laboratory Manual, Cold Soring liarbor 
Laboratory; 13EN: 0 : 7 ■5*? 3 0* 6, 1 9 E 9 , Current Protocols in 
Molecular Biology, ry F. M. Ausubol , TSF.N: 0-17 1 53 ; } 3X, l 5 f S , 
anc Short Protocols iri Kolecular Biology, by F. M. AusubeL et 
al. (eds.) 3rd ed . John Wiley & Sons; IS5N: 047 1 1 37-5 12, 1 
TiieS'r publications are ir.corc-oratec; herein in their entirety 
by reference. 



\lFn or dor to identify TF7VF7T / NF-kB~:crnp:Lrrx"~iivteTiacrin^ 
{ proteins^ and potential substrates, by twc h ybr i < ti "sc roori i n~cr. 
-method, , the two hybrid or three-hybrid system may be used. x . 



^iM&fa* tdfyri^/^e^ ^^tij^ 



- 3: 



Best 



DleCopy 



The two-hybrid system is used in the method cf the 
invention essentially a.s described by Fields and Sor.q (1939). 
Preferably, individual vectors, yeas- strains, .and libraries 
may be obtained from Clontech 'Palo Alto, USA), as components 
of the Matchmaker two-hybrid system ; # FT 12 ■fc - 1 } . 

The preferred embodiment of the yeast two-hybrid 
system as used in the method of the invention has been 
described by Eoldir. et al., (1^?6). The yeast two-hybrid 
system has further been described in U5 Patent 5 , 5 :-0 , 736 . 
T r. e s e p u b 1 i c a t i o n s ar e t h e r e f o .r e 1 n c o r p o r a - e d here i n i n t h e i r 
entirety by reference. 

The three-hybrid system is used essentially as 
described by Tirode et al., 



The^t^otfelTTs^t"-:- be screened with the method of the 
jTr7/¥rXfon "are pre ferab l„y. prov i.ded i n the" form o F a cDNA" 
prfbrary. However, also oenomio libraries or combinatorial 
libraries may also be used. The library is cloned at the C- 
terminal end of = transcriptional activation domain operable 
i.n yeast. Preferably, the transcriptional activation domain of 
tne yeast Jal-4 protein is used, however, a la.ge number of 
or.hor transcriptional activators may be used. Preferably, the 
plJAD^H vector available from Clonterh (Palo Alto, "A) is used 



for ::loninq of the library 



* v 



The yeast strain used for screening must contain a 
selectable marker su:h as histidine synthetase, !;n>:;r tr.-i: 
:.:•;■) r i t r »: '> 1 * > f a p r o : no L e r t h a L 1 r . c L j d e 5 a DMA s e q u e n e :. :> w h i c h 
the above-men t ioned DMA binding domain \ t rans r.ript i:>r:al 
i::iva:.ion domain) binds = pe :*. i f L c ad ly . Preferably, :r.e yeast 
cell a 1 s ...» z o r. L a i n s a r e p o r t e r ;; e n e u n - d e r t h e :ontr o 1 of a 
p r :>mo tor thai include s a DMA 3 e :j u e n c e to w h i o n 1 h e a b :> v e - 
me r. c. i or: eo DMA b i n d i n g d om a i r: b : n d s s pe :: i f i c a 1 1 y . T h e yea s 1 
= 1 rain Hr7c, available from diontesh, may be jsed for 
ser eer:.i mo with Gal -4 binding domain hybrids; me strain 1.40 
may be used when lexA is the D\'A binding domain useo. 

After transformation, trie yeas - *: celLs are placed 
under seLective conditions by plating onto media lacking 
certain amlri:- acids, as required for tne stability of the 
plasrrdos introau .:ed there in Lc . 

The medium is selective for yeast, colls in which the 
gene for tne above-mentioned select ion marker is activated. 
?re t e ran : y, the selectable marker is the histidine synthetase 
geno. Yoast. colls expressing tnis gene may be selected for by 
cul curing in medium lacking histidine. An advantage of this 
system is the possibility of adding the hlstidine synthetase 
inhibitor :--ami;ioc 1 -iauole to tne growth medium. It is thus 
possibLe to inhibit growth of yeast cells in which a small 
amount c : hlstidine synthetase i? expressed, caused by leaking 
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3 f t h o pron ■; icor c o n r. a i ri i :\ 5 r r 1 o s c 3 u c r u : c t o w h i ;: h r. h o a b ov o - 
mentioned D?JA binjiny domain specifically binds. In s^me 
clones, a weak, ron-speci f ic interaction between the Tr.AF 
and/or \"F-kE romp Lex component and the clone may cause 
spurious activation of the promoter. Tnus, by raisin:) the 
concentration of the inhibitor in the medium used t;ir 
selection of interacting clones, it is possible to select only 
clones that, inter art. with a certain minimal strength. The 
concentration of: ?> -aminot.r ia zole is preferably 7 . :> r.M . 

01;>nes identified by their ability to grow in medium 
lacking his;, idi.no Ji ro further analyzed by quart i f : :: h t. i on of 
their reporter :tene activity. Preferably, the laoZ gene is 
use:! as the reporter gene. vuan t i f ica t i on of IhcZ activity is 
done preferably i:\ liquid culture, as described in r'oldin et 
al . , (l**bi . 

Er. one embodiment c f the invention, tne above- 
menticned three-hybrid system is used, wherein in a preferred 
embodiment thereof, THAr'i protein is expressed in a bait 
vector, while the KF-kE complex component is expressed 
conditionally (e.g., under the control of the Met2 5 promoter 
which is positively requiatea in a medium lacking methionine}. 
In this system, clones that require the presence of both TFAF2 
and NF-kB complex component for binding to TFAF2 may be 
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detected easily by virtue of comparing the yes sc. growth i r. 
medium with and without mechi rmir.e . 

In rinother embodiment of the invention, the two- 
nybrid system is used in ■:: twj-stoo procedure. In a first, 
step, clones cn3t bind to a firs: bait are isolated. The first 
bait is preferably a TRAF protein. The so-isolated clones are 
r. h e : i t e s red in a s e ■:: o : : d s t e p for b i :i d i n g o a s i g n a 1 o s om e 
component. Clones that bin-:; to both T?;AF and to the NF-kB 
complex (s igna losc'me ) componer. t are selected for further 
study. 

Clones chat are able to crow in medium lacking 
hiscidine and thac express lacZ activity are then selected for 
further study. Firstly, :he pro:eins encoded by the clones 
are tested tor their ability to bind nor; re 1 evant proteins, 
such as Lamin. In general, La mi n-bi nding clones are discarded. 

^[QTer^sl ^cLtt^ ^ — 3peei-f^rca4-l-y~i-nce-r-a3t^^ 
qj^:^^ This i s done ^Cl^^^^ 

w.ich partial clones, as obtained ciiectly from the abovo- ' 
describee screening methods, as well as with full-length 
clones that are obtained on the basis of the sequence o-f said 
partial clones. Tn order to- obtain full-length clones, the 
sequence o: the partial clone is obtained by extracting the 
DWA of said clo>ne frown the yeast cells by methods <nown to the 
person of skill in the urt. The DMA is then transformed into 
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bacteria in order t : obtain large amounts of purified DNA, 
which may be used tor sequencing. Sequencing is done by the 
cr.3 in-terminat i on nethorl, proferab' y asing Sequenasel' enzyme 
:o:ntner ciaiiy available in the sequencing kit of United States 
r.iochemi cal s , CI eve land , OH . 

The so-obia ir.ed sequence ni-iy then :oe entered into a 
database search program and overlapping sequences are 
identified by computer search. The programs used are well 
*.;\owr. to all of skill in the art a no comprise e.g., the GCG 
(genetics computer group) package. ? r-e £ erably , a search 
utility such as Basic Local Alignmen: Search TooL (BLAST) 
available from the ZM3L server "e.g., http://oove.embl- 
heidelberg.de/Blast2/) is used. The B last n command may be 
used tor sea cc hi n r J. for nucleotide sequences that are 
■:■ ve r 1 a pp 1 ng o r s i m i 1 a r w i t h the c 1 o n e i do n t i f i e d . 

The ^RCi^e^r> i'deit t~i f i e d by the ;me"t h~od -o f che 



is^efe-fe^ with a DWA bind in 



j orna i n . T h e r e f o r e , t h e t r a ne i n v/h i c n t h e n u c 1 e i c acid 
sequence should be translated, is <nown, as it must be in- 
f r a me with t h e c od .i n g s e q u e n:e o f t h e DN A b i n d 1 n g domain. The 
L'NA sequence of the clone identified by the invention can 
therefore be unambiguously translated int::> amino acid 
sequence. The Blastp program, available on the above -noted 
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EY.BL r-erver, may then be uso:i for idoro i z i ca t ion of 
overlapping protein se :]uer.cos or similar proteins. 

The '1pV :AF2 / M F^ffl ( ^ ir.plex inlerac I : ru^ j:rc-*.eln 
yrprerf e r ably has the amino" a n: d seajenie :>f ^EQ ID NO f3~~~or~ is ~ a 



I vlr: rl'tr.orvrif having :5* i::or.t:ity, pro f o rab 1 y vo''/ identity, 
iDre preferably 9:>i id-entity to oE*;> I'D X D : ?: JTrT^ oei.ng capable; 



f :• f " b l r.'zl ins t :■ t h e M E' - kB regu .1 a i; o r y cc'ir p i 1 5 :< a 1: d 



TRAF.? 



re" r o t e f p. . r r h e s e q u e rt :; e id e n t i t y :: -n n o e Set e r m i r: e :i u 5 i n ■;: the 
Blastp prroram using the de:: au.lt parameters, other summon 
amino arid sequence alignment programs _an ni.so be suitably 
used because a" high levels vQ ; and vt>*) of sequence 

identity, the difference in alignment, and calculated I 
s eque n c e i d e n t i t y b e t w e e n d :i f " f : e r e n t c • :-mp u t e r p r o g r a m s i 3 
negligible. It wi L 1 be appreciate-:! by tnose of c-c.il 1. in the 
an thai the present TRAFi/I.T-KB comjilex interac::nq protein 
also encompasses fragments •:.« f the protein having the sequence 
of SETj TD NO:.? or fragments of h variant thereof, who re in. the 
fragments of the present indention retain the capability of 
binding to the NF-kEB regulatory coir.pl ex and to THAF2 protein. 

Alternatively, or in addition to the above-:;ote d 
methods of searching da tabases , [~a~ 1 ib rar y , sum as a genomic 
library or a cjNA Library, [rna^ : ~be scree hed- in order to 

[identify ^bmp'iete clones. Such screening methods are describee 
in the above-noted Samoroor: et al . o. o- and Ausubel et al. 
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;1:*9'5) . Alternatively, or in addition, PCR -based cloning 
techniques rr. a y be u s e d , s u - h as rapid amplifies:.! o n o ;" c D N A 
ends <!>' and 3' RACE, Graham et ai., ;1991; , and references 
therein ) . 

The joart i a 1 :lone.? identified in the srreer.in:: assay ^ 
0^~~t:'fie~^Vev:t.ion lf or the full-length clones obtained by any of 
che above mot hods, are tnen further investigated. This is :ione 
e . :i , , by testing the ability of the dories to modulate \F-k& 
activity find or induction. In one en;:- oo tmer. t. , tne 1>MA sequence 
of the clone is transferred to =i mamma 1 ;_ an expression vector 
ar.d the so-obtained const rurt transferred ir.to h cel.] tr.at 
r o n 1 3 i n s a n ! F - k" R r o a r r i v o ]:■ r oit.o t e r driving a r e \: o 1 1 e r gene. 
The express i on vector for expression of the clone preferably 
comprises a -.tro.ng oromiter for expression o: the cloro* and of 
the second protein, sucr. as the Feus sarcoma virus (F.£7, 
Yamamoto et .*]., 1930), my-:. 1 1 ooro 1 i f er a t i ve sarcoma virus 
(M?S7, Artel 1 , et al., li'8 : ) , Cy tomega 1 o v i r us (CM7, Thomson et 
a 1 . , I ? :i ) , ■> > r similar r r ono t e r a o f viral o r cellular origin. 
P' r ■:■ f e r r e d \' F ' - k F r c a c t. i v c r.» r orr.< :> t or:-: include the C % A V i: rc:r.oter, 
the H "J 7 p r orr:<" • t e r , a n d a r r o m o t. o r s o 1 o t. o d f r o rn t h e o r o u ■ o f 
Immunoglobulin gene pron.oters. Most preferred is the hlY 
promoter. Preferred reporter genes include green' fluorescent 
p r o t e i n , 1 a c /. , C AT , h u man q r o w t h h - r in o n e , and 1 u c i 1 e r a e . 
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MF-kE activity may be induced in this system and the 
influence :"»f the ;:lo:ie ;>;i trie induction measured using the 
reporter gene. Inducers :-f :JF-k£ include TNr, overexpression 
of TRAF, T:;F r~ :;ept :.>r or- in*; race liular linmai.ns thereof, or the 
like inducer i 53 known i r. the art. 

Che present i rwent ion relates to a DMA sequence 
coaing for a polypeptide th.it interacts with TrlAt':! and the 



M o r ■ •-■ o v e r , t h e :cur e s e n t ~i7ive n t i on ~f TiT t h e r * c o rrc e' r n~s "the 
^DKA sequences encoding a. biological, l.y active isoform/ variant, 
fragment, functional analog, mutant or derivative of the 
TF.AF2 / NT-kE complex interacting protein, and the protein, 
isoform, variant, fragment, functional analog, mutant or 
de r ivat i ve en coded : he rei: y . Thepf»repa ra t ion :■ f such anal tgs\ 
{fragments, mutants and derivatives is by standard procedure 
(see tor example, S ■mor.xk ^t al,, 1. : ^ ) y iTf which in trie DNA " 
[^Tjue ; n':>^^""e:- o.<d i r-.g t he Tr.AF.': /NF-kB coup. lex 1 nceract ing 
rp f ct o i~nl, ' _ >r. e '"-r m^r- c:od- - >ns may be deleted, added of 
[substituted by anotr.er, to yield analogs having at leas: :-ne 
amino acid residue change with respect to the native protein.^ 

Ot the abive DMA sequences of the invention which 
encode a TKAF2'N:-k5 complex interacting protein, iscform, 



v c l jL a 11 1 , z r a g roe re, f u notional a n c.l o 5 f 



t ri o r c 1 s a 



ir.c 1 : j ri c d , a s .in o mb o d i :ne r » f the in v e n t i o n , L) N .' 
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sequences capable o f hybr i :ii z Lv.q v/ith a ca7-N»A sequence derived' 
v ' f ronr "tffie coda'Picf reqi or7~tdT^T ~n '/it. i vo TRAF1 /M R-kB oompUx^ 

; iht.eractoinlT~pr :uoeTh, ~i:f which ?u:::'i hyb r i.di zoic i on i.-; performed 
under moderately stringent conditions, preferably highly " 
stringent conditions, and whion hybr i a L o.able DMA sequences 

- encode a biologically active TRAF1 / MF-kB complex ir.cerac t ing 
ffotein-. These hyioridizable DMA sequences therefore ^rr^cIudiT 
^A-^^Tj^r~:^™whi ffti'veiy high homology :o trre 

^:vat:lve TRAF2 /N : F-Kr-" cOniplex i :Vt era eel no ~p rot: JOY cioNA sequence" 
and as such represent, 7RAF2 / NE'-K:: comp.L ex i n: e r act i nq pro^ein- 
li<e sequences which n>.y be, for -xampl.e, r^tu r h L 1 y-ae r i ved 
s o q i : o n c i" n c od i n q t h o v a r i o u s ' [' R A F 2 f M F - k •:• c omp .1 e x inter a c ting 
t rot ein i so forms , o r r.at.ura 1 .1 y-<j :;u.r.r i sequences encod.i.n :f 
proteins belonging to a group of 7 RAF.:' t X F-k5 complex 
interact inq protein-like sequences encoding a protein having 
the activity of TRAF^ C'F-kE complex interacting protein. 
Further, these sequences may also, for example, include non- 
natural 1 y occurr ing, synthetically produced sequences, that 
are similar, to the native TRAFl / X r'-Klf complex interacting 
protein cDXA sequence lout incorporate a number of desired 
modifications- Such -ynt.hot.ic: soq ien<:es tnereio.r/e include all 
of the possible sequences encoding analogs, fragments and 
derivatives of 7RA F2 / N'F-kB complex interacting protein, ail of 
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which have the activity Df TKAF2 'NF-kB complex interacting 
protein . 

As used herein , <SiteCLl:ri;ge:^ a : re a "function 

fLf~tt;'e-; temperature " used in the hybridization experiment, Che 
molarity of the monovalent cations and the percentage of 
formaxide in the hybridization solution. To determine the 
oegree of stringency involved with any given set of 
conditions, one first uses the equation of Meinkoth et al., 

tor :ietermining the stability of hybrids of 100% 
identity expressed as melting temperature Tm of the DNA-DNA 
h yb rid: 

7:ti-:;1 . 5°C + 16.6 ( LogM) + 0.41 \%GC) - 0.61 (inform) - 500/L 

where M is the molarity of monovalent cations, %GC is the 
percentage of G and C nucleotides in the DKA, z form is the 
percentage of fornamide in the hybridization solution, and T, 
is the length of the hybrid in base pairs. For each 1°C that 
the Tm is reduced from the calculated for a 100°s identity 
hybrid, the amount of mismatch permitted is increased by about 
1 ■= (Bonner et al., 19 7 3) . Thus, if the Tm used for any given 
hybridization experiment at the specified salt and formamide 
concentrations is 10°C below the 'I'm calculated for a 100% 
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hybrid according to the equation of Meikoth, hybridization 
will occur ever if there is up to about lCr. mismatch. 

A .5 u 3- e d herein, ,? ¥Tc.rr EyTi . txl nq or.X " o'uud i t iZr. 3" are 
t nose which p rov ide a 'Rm. ;whcj;;n_..is. _no^_more w t han 1 0°C: >elo>w_t he 
^p^t^ iiupl ex with :ho. :orcet u 

sequence, "e fC:ier" ' a c" - cl IcuTated" by "The" 'above formula or as- 
actual ly measured. Without 1 i mi tat ion /example^ 
stringent ;.5-lv°3 below the calculated or measured Tm of the 
hyirric;) and mooera z e 1 y stringent (L5-20 n C below the calculated 
or measured Tm of the hybrid) condition:: use a wasn solution 
of 2 X oSC down to D . . X 3SC (standard saline citrate) and 
0.^ s 5 SDS (sodium dodecyl suLfatei at the appropriate 
temperature bel :-w : he calculate*:; Tm of the hybrid. Tne 
ult:m^c- t t i ngen ::y e: tne conditions is primarily cue to the 
washing condi t i.ons, particularly if the nybr idi za t i on 
:: or.di t ion.; csed are those which allow less stable :iybr Los to 
forn a ion-? with stable hybrids. The wash conditions at higher 
s t r irtgency then remove the Less stable nybrica. A :'o:i;m; n 
riyor i :iisa: ion condition that can be used with the nipnly 
s t rtrigent t: moderately stringent wash conditions described 
above is hybridization in a solution of 6 X fo?E i standard 
3 line-ph osph ote-EDTA; ) , o X Denhardt * s reagent, 0.:^ 3D3, 1D0 
lig/ml denatured, fragmented salmon sperm DNA at. a temrerature 
approximate!*/ 2 2 c to 2 5 C 'C below the Tm. 
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Alternatively, in addition t :■ the high stringency of 
the wash conditions, hyb ri :ii z a 1 i :>n ran ai?:) be rarrivd out at 
high 5-rir.3e.nry, suor. a.:> at 6:>°C in 6>:SSC. The arc of 
hyori dizat i :-n .: s so ! :. furtrt in Ausuoel ---t ,i J. , 1 1 9 37-2 :»(.•(.) ) and 
more particularly in Haines et al., ;19:;.i). 

To obtain the various above noted naturally 
occur r ing TF.AF 2 /\'F-kE. c< >mpl ex interact i ng j: rote i n - 1:: -:e 
3 e cue nee 6 , s:r~?7' r d;:-'rrr nr.-)'. :^rl"n "res" o f ~scr e~ nirnc an :I rsola t i :>n ~ o~r v 
(nathural Ly-cieri ved DNA or ?;NA sample. 5 f;om various tissues may 

(be employed us:n:r the natural T = AF2 /M F- kB corr.plex interacting^ 

(protein oK^":-: portion thereof as probei isee f :u: example 
standard procedures set forth in Sambror-k et al., l^SM. 

The invention relates to a T?AF2/HE'-kB complex 
interacting protein as may be iaentifieo by the above 
screening assay. The invention also relates to a polypeptide 
or protein substantial ly corresponding :o T- : .AF2 fY\ F-kT- ccmplex 
interacting pr<<t-;-in. Th»: term "subs: an: ial ly corresponding" 
includes not only TRAF2 "NF-kE complex in t er act ing protein but 
also polypeptides or proteins that are analogs thereof. 

{jAna Log; ~t>Ta :7T:ubsta~rrti.al I ■;— cc-c respond^ t~:r"7 F.AF27N F- k*B 

vfomplex interacting protein are those p ol ypep-t ides in which 
one or. more amine- acid uf the TRAF2 / hi F-k'B ccmplex interacting 

• protein's arr.ino a i i sequence has been rop a ced^ v: i th ant t her 
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amino acid, delated jnd/:»r in sort. od, provided that the 
resulting protein exhibits suos tar. tial ly the same or higher 
biological activity as trie T?;AF2/\T-kB complex interacting 
protein to which it corresponds. 

In order to substantially correspond to TRAF2 /NF-kB " 
- c omp 1 ex interacting p r o t e i n , the changes in the s e q u e n c e of 
TF.Ar 2/NF-kE complex Interacting proteins, such as isoforms are 

^'r..CLC.i.iy XTXd — J. V y in ± i .'„• l . ."ii ...i ,'-.4'.ji i l. • * i * . j iiiL>-.. j. i- i x -a. . i *_ L> 

may be more than ten, preferably '■.her-* ~* re n-- more than ten 
changes, more preferably no more than five, and most 
preferably no more than three such changes. While any 
technique can be used to find potentially biologically active 
proteins which substantially correspond to TF.AF2 /N F-kB complex 
interacting proteins, one such technique is the use of 
c o n v e n t i o n a 1 m u t a g e n •:■ s i s t e c h n i q u e s o n t h e D N A e n c o d i n g the 
p r -o t. e i n , resulting i n a f e w mod i f i c a t i o ri s . The p r o t o ins 
expressed by such clones can then be screened for their 
ability to bind to TRAF2 /NF-k:B complex and to modulate 
T R A F / N F- kE c omp lex act 1 v i t y i n mod u 1 a t i on / me d i a t i o n o f the 
int r ace 1 lu la r r ath ways noted above . 

^g|s^|^ tive'L c ha h g ej? are those changes which would 



not be expected to change the activity of the protein and are 
.* sua 11/ L. i i — 1 1 1 ; - to be so en-: J di. these would not be 
expected to substantially thango the size, charge or 
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configuration of the protein and thus would not bo expected to 
change the biological p r :>pert ies thereof. 

Conservative substitutions of TRAFI /NF-kB corr.pl ex 
interacting proteins incluoe an analog wherein at least one 
amino acid residue in the polypeptide has been conservatively 
replaced by a different amino acid. Such substitutions 
preferably are made in accordance with the following list as 
presented in Table 1A, which substitutions rr.ay be determined 
by routine experimentation to provide modified structural and 
functional properties of a synthesized polypeptide molecule 
while maintaining the biological activity characteristic of 
TF.AF-2/WF-kR complex interacting protein. 
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Table 1A 



Or igina i Exemp lary 

r esidue Su'os t i tuzion 

Ala Gly;3er 

Arg Lys 

A;r n 0. l.r:; His 

As:;. .V,lv: 

Oy.: oor 

Gir. A sr. 

GLu Asp 

•lii y A la; Pro 

Hi.: Asr.; Gin 

T I e Leu; 7a 1 

Lev; I 1 e ; 7a 1 

Lys Arg;Gln;Glu 

Met Leu; Tyr; Tie 

?':•:•=• Met ; Leu; Tyr 

3er Tru 

T :\ r 3 e r 

Trp Tyr 

Tyr Trp; Phe 
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^'relfriit.^ :»f subst I tuiions oz^ 

TPAFj^Nj^ - in : wni ch . 

QLea_s-t- one-amrrLO ~:*::iol reordue:/^ has oeen . 

tr:ejiLOv:ed^and a different res i. due inserted in its p-lace 
according to the fol lowing Table IB. The types of 
substitutions which msy be made in the polypeptide may be 
based -on analysis of the frequencies of amino acid changes 
between a homologous protein of different species, such as 
those presented i r. Tar-lo 1 of Schulz et al., (1 7 93), and 
Figs. ~:>-i* of Cre.ightor: 'It**:'.). Based on such an analysis, 
alternative conservative substitutions are defined herein as 
exchanges withir. one of the following five groups: ■ 



TABLE IB 



Small aliphatic, nonpoJar or 

slightly polar residues: Ala, Ser, Thr (Pro, 

Gly); 

P o 1 a r n o g a t i v <:■ 1 y c h 3 r. q e d 

residues and their amides: Asp, Asn, Glu, Gin; 

Polar, positively or.argod residues: Hi.--, Arg, Lys; 

Large aliphatic nonpolar residues: Met, Leu, Lie, Val 

(Cj'S) ; and 

Large aromatic residues: ?he, Tyr, Trp 



The three amino acid residues ir. parentheses above 
have special roles in protein architecture. Gly is the only 
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residue lacking any .'fide chain and thus imparts flexibility to 
the chair.. This however tends :o promote the formation of 
secondary structure other than ar. u-helix. Pre, because of 
its unusual geometry, tightly constrains the chain and 
5 generally tends to promote [i-tu rn-li ke structures, although in 
some cases Cys car. be capable of participating in disulfide 
bond formation which Is important in protein folding. Mote 
that Schulz -?t a!'. ( 1 ~« 7 : ) woulo merge Groups 1 and 1, aoove. 
Kote also chat Tyr, because of its hydrogor. hoiviiru potential, 

10 has signi f icant kinship with 8er, and Thr, etc. 

•Coi>se<ir/idO- 1 ve -a-m in o . a c i d- subst- i t at- i or; s- ac cord lag to 
the 1 r'resent "Invent i'l'n, 'e.g., as presented abov-n, are <nnwn in 
t n e - a r k t— x a nd w o a 1 d i: e e x p o o : ♦:- * 1 o ma i n tain b i o 1 02 i c a 1 a n u 
structural properties of the pol ypepc i :le af tor smirio acid 

is substitution. Most deletions and subs t i tut i.or.s according to 
tne present invention =re tr.ose which :lo not produce radical 
c':..:iCi?.e3- in tne cha r a cte r i s t i. .:s of t.ne protein ;>r polypeptide 
molecule, "lha i: ac t eri = t ius " is define:! in a n on-i ncl us 1 ve 
manner to define both changes i n secondary structure, e.g. a- 

20 helix or p-sheet, as well as changes in biological activity, 
e.g., binding : :> TF.A T2 / M ?-k?> complex and/or mediation of the 
effect of TKAfl/MF-KB complex on cell death. 

Examples of production of nrnino acid substitutions 
in proteins whi;:h //an be u-;e.i for obtaining analogs of 



• 



7 R A F2 / N r - k d c orr.p lex i n t e r a c t i n g p r c ;eir. 3 f <:■ r use in -he 
present invention include any kr.owr; met nod steps, suth as 
presented ir. "J.?, patent ki S:o, 4,95:*, 51 4, ',,58 3,535 and 
4, 7?:7, 4*52, to Mark o: al.; 5 , 1 1 , ;<4 3 to Koths et al., 
5 4 1 to Xamen et al.; 4,:7;-,lll to l\hong et al.; and 

5, Ci 7, o^l to Lee et al.; ar.cl Lysine substituted p-roteins 
pr i •„•-::; in IKS. patent Mo. *1 , :'0-3 , 5 54 (.z'r.aw e: al.). 

besides tohse rvj; : ive substlr. ur. t orisVl i scussed aoove . 
^whi ::n -wo.ild no: significantly change the activity of TF:AE'2 /NF- 

10 KB complex interacting pre tern, either conservat ivo 

Csubs: icutions or less conse r vat 1 ve and mo re rvaj- . d' !m - ■:h_ariues ; 
w hi rr, lead t :■ an incre ase in biological activity of the 
anal :<gs of Tr.A ~'2 /M F-kE- ccrr.plex interact :-:vg f: roteins, are 
intended to re within the s o;>po of rhe invention. 

15 feah- the e:^ct"efTect o f tne~\sT:bsYi tu t i on " or 




yodel e.:" ion is to be con f i rinei|njrie' s Ti l ied " In the "a ir't " wi 1 i 

■9 <y*^^L«— c***- <guZJ 



fappT:: c i at e t n 



(f feet o: the sub s t i : Jti or! ( s ) , 



e: l • 



. , will be ovaluaroc by routine binding,, such 



20 



as ct'^'iiraiiunop recip i tafion from cells tha: overexp-ress the 
rlesired proteins and cell death assays as described in WO 
^7/V-:?9::, herein i n corpora t.e :.i entirely by reference. 
S^een ir^g using such a standard test merely involve routine 
exp-er indentation . 
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Acceptable TRAF2 - h'F-KE co::x,ta i nte rac: i ng analogs 
are th::se whi ::h retain at. Least t ::e capability dz interacting 
■with the TRAFi/NF-K5 comply:-:, and thereby, mediate :hr 
activity oi TRAFI'/NF-kB cor.plex in the intracellular pathways, 
5 or nvid-ilat e- t:\e activity of TRAI: F/M F-kB romplox i cso : f . In 




10 a ! i a 1 i> g car. be usee, f-:>r example, :..:.) inhir.it trie MF-kB 
inducing of'fctt of TRAF protoin?., o . g . , of TRAF- 2 - 

At t he genet i c lev'el , : hece ^^^T^a-re gener j 1 Ly^ 
^F'^iTec by-'si te-d i pec ted ^ g ^ n ei^os oi' nuo:l.eo>t..Lde.3\ in tne 
DMA en cod i ng the TRAF2 /Mr -Kb eompl e:< i nt eraet 1 r.q p rotei n , 

15 thereby producing DXA encoding the analog, tr.d thereafter 
synthesizing the jNA and expressing the •: 1 ypept.l :;e In 
reconu'inar.t cell culture. The analogs typically exnlbit: the 
same or increased qua 1 i ta :..ve b i ol -.-g ica 1 activity as the 
naturally occurring protein lAusubel et 5.'., l^S7-2"0") and 

20 Sambrook et ai . , 1939). 

Preparation of a TRAFi < MF-kB corr.pl ex interact ing 
protein i r. accordance herewith, or an alternative nucleotide 
s e q u e n c e e n c o d i n g t h e sane p o 1 y o e p t i d e but differing f r ot. t h e 
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r.ac jrnl seq'jenco due to changes permitted by the known 
:;e genera ::y :>i the 3er.et.ic c:»:le, can be achieved by site- 
specific mutagenesis oi DNA that encodes ar. earlier prepared 
analog or a native version of a TP.AF2/NF-KB complex 
5 i :iterac:.i:\:i protein. .:^Xe^spec-r f a C mutager.es i s -a 1 i ows ther^x^ 
C product Lor:_ of .anal 0:1-3 through the use of specific 

*ol igonucleo~t ide sequences that encode the D>.'A sequence of the; 
desired mitatibn, as well as a sufficient number of adjacent 
rjuc.leoLi.de-:, l-j pr i dv- d primer .sequence of sufficient size 

10 and sequence complexity to form a it able duplex on both sides 
of the deletion junction being traversed. Typically, a primer 
of about 2 • to 2: nucleotides in lengtn is preferrec, with 
about c j to 10 complement! n j nucleotides on each side of the 
sequence being altered. In general, the technique :• t slte- 

15 specific mutagenesis is well known in the art, as exemplified 
by publications such as Adelman et al r/ [ 1 ?S : ; , the disclosure 
of which is incorporated herein by reference. 



mutagenesis technique typically employs a phage vector that. 
20 exists in be t h a single-stranded end d^uble-stran^ed form. 
T yp i c a L ve c t. o r s use f u 1 i ;\ s i t. e - d 1 r e c t ed m u t a g e n e s : s i n c 1 u de 
vectors such as the Ml: phage, for example, as disclosed by- 
Messing et al., (li'81), the disclosure of which is 
incorporated herein by reference. These phages are readily 



As will be appreciated, the s i t e- spec i 1 i c 



- 51 - 



BesHSvaTlaBI^Copy 

%• 



available c omme r c i a 1 1 y a :\ u t h o i r u s o. i s g e n e r a 1 1 y w e II kr. o w n 
to those skilled ir. the art. Alternatively, plasinid vp ct.c r.s 
thar. contain a singie-st r anded ;:r.age origin of replication 
(Veira et al., liSl) may be employed to obtain single-stranded 
5 d-:a. 

In general, si te-di rooted mutagenesis in accordance 
herewith is performed by first obtaining a single-stranded 
vector that includes within its sequence a DKA sequence mat 
encodes the re Levant po L ype.pt i.de . An o igonuc loot i de or i me r 

10 bearing the desired mutated sequence Is prepared synthetically 
by automated jNA/o l.igor.uc 1 eot i.de synthesi s . Th I s pr i rner is 
- h en an n e a 1 e d w i t h t h e s i n : 1 e - s t r a n d e d pro: e 1 n - s e q u e. n c e - 
ctnta ining vector, and subjected to DNA-polymer i zing enzymes 
s u •:; h a s E . c r/> i: p :> 1 yme r a s e I ?: 1 e n o w f r a g me n t , t o c :cip 1 e t e the 

is synthesis of trie mutation-bearing stranc. Thus, a nutated 
sequence and trie second strand ooars the cesirea mutation. 
T:\ls nete roduplex vector is then used t :» transform appropriate 
c-Lls, such as E, JMIjI ::elU, an:l ci enes are selected 

that include t ec :>n;:'i n ant vet. tors bearing the mutate-:: sequence 

20 arrangement . 

After sufh a sl:>ne is selected, the nucleotide 
sequence erit tiling the ma rated complex interacting 

protein may be removed an:l placed in an appropriate vect:>r, 
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,je:ierdlly a transfer or expression vector of the type tr.at ray 
be employed f :>r t r an? f fct: ion of an appropriate- host. 

A:: :>r-:iingl y , ac^g^jae^o^^^^^ 
cer^oodijrr^f or ; ^:T;R^r27::] F^KB:7or:nt: I.e.:-: In ":~er a c *: ir.g j; rot eir. can — 
5 Ql.so- -be-oiet,ec t eoi,- -obt t i ned • and-Aor -rnoai f i e:i, in \ r i t ro, in sit.u— 
and/or i.-n viro, by the use of known J\A or KNA amp ii f i r at ion" 
o<: r t hn i. q ae 3 , s u c h as P ? . a r: a c h om i c a 1 : ■ L i g o r j ■:: i e o tide 
s y t t h e ; i. s . ?C ?. a 1 L ow f o r t h e a nip 1 i f i :: a : i o n { i r ; :: r > \-. a 3 e in 
number) of specific T j\:~. sequences by repeated DNA polymerase 

10 tea rt ions. This reaction oar: be used as a replacement for 
cloning; all that is required .is a <now le :1 ge of t.ne nucleic 
a c i a .5 eque n ce . I n oroe r c o ::a r r y ou t r'Cr. , primers a re 
c. e signed w h i e n a r e c c • :n r • 1 e n 1 e n t a t ■ y to t h e .5 e j u e n c e of .interest. 
The primers are then generated by automated DNA synthesis. 

15 5eca u s e p r i me 1 s c a n b e d e s i g n e a t o h y b r i d i. z e t o a n y part o f 
the gene, tor.o i t ions tar bo treated such that. r:i.is:ta tones in 
complement a try base pairing tan be tolerated. Amplification of 
the.5e mismatched regions can Lead to the synthes : of a 
nuLoue:: L^ed product resulting .in tne ge-nerati.cn of a peptide 

2 0 v; : t h n e w p r o r e r t i e 3 < i . e . , s. i. t e a i r e c t e a mu t .3 q o n ■:• a is). 3 e e 
also, e.g., Chapter 1 <:■ of Ausubel et al. (1337-2030). Also, 
by coupling complementary DNA tcDNA) s.yntnesis (using reverse 
t: r a n s c r i c • z a 3 e ) with ? • F' , F. M A c a n b e \ s o d -.a s t h e s t. a r t i n g 
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material for the synthesis of the TRAF2 /Mr -k*5 complex 
interacting protein receptor without cloning . 

r^urtrterrr.ore, PC?, primers c: = n be designer! t :> 
incorporate new restriction sites or ot:;er features such as 
5 t e r : n 1 :i a t i o 1 1 ■: : : j ::> n s at t h e o r i d 3 :> f z h o - ■:■ n c s e :j m e n: t :> o o 

amplified. Tr.is placement of restri cc i r^n sites at trie :■ 1 and 
3 ' ends of the amplified nucleic: acid sequence allows for gene 
segments enccdir.g TRAF2 /Nr-Ki? complex ir.ceraccing protein or a 
f ragmen:, thereof to be custom designed for ligation witn other 

10 sequences ariccr cloning sites in vectors. 

PC?-, ar.cl ether methods :»f ampi 1 1 i ::at i :>ri ot r.KA an:i/or 
DiJA are well known in the art and can be used a ccorci inof to the 
present inver.ricn with -only routine experimentation, based on 
z l e teaching s n d guidance pre s e r. t e d he r e L n . K r . o w n me t h o d s o f 

is Z'lIA or r.NA amp 1 i f i ca t i or: include, but are not limited to 
polymerase chair, reacticn [?C?.) and related amp] if i cation 
processes (see, e.g., U.S. patent Nos. 4 , 63 3 , 1 % :■ , 4 , 08 5, i 02 , 
4, m;;, 1:9, 4,?6c,H8, to Mullis et al.; 4 , 7"?:5 , -: ?9 and 
4, ?;il, 7?4 to Tabor et al.; 5,142,01.] to ltcn.es; 3,122,464 to 

20 Wilson rit al.; r :,0M,310 to Tunis; -,066,3*4 to Gy 1.1 ens ten et 
ai.; 4, £89, SIS co Gelrand .3 1 . ; 4,934 , 370 tc Silver ec al . ; 
4,76c, 067 to Biswa.s; 4,656, 134 tc r.ingold; and innis et al., 
eds., FCR Protocols: A Guide to Method and Ano I : ca t 7 dd?: ) and 



"e o ; a t e ::i 



'i cat ion wnic.n uses anci -sense k.ma zo tee 
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target sequ-;-nce as a template for double stranded DNA 
synthesis ( : - : . 5 . patent 5,130,13:: to Malek et al. t v/ith the 

tradename NAS3A ) ; and imnuno-PCR which ::;>mbines L>NA 
ampl i f ication with antibody labeling ( ?.u- ic:k 3 et al. f 1993; 
5 Sano et al., 1992; : .:r.d Sano et si., 1991; , tne entire contents 
of which patents and reference are entirely incorporated 
h e r e i n b y refers n c e . 

I n a r: a r: a 1 o g o u s fashion, blT:'Crt^iXc adl^y:i"ao^t:rv e 
'fx^mj^nxvs -Ofl/TxAFl ./M'F ^kB -complex- interact jrt~g p« rote in so (e .g . , 

10 those of any of the TRAF-'/Nr'-K-:" complex interacting proteins 
or its i sof o rms ) tmS^:^" "pro pa red" as noted abov_e -with- -respect J: 
dfo^the a.na.h:*Q^ of TRAF1 /:iF-KE complex, interacting -protein. 
Su i table fr semen to o f TF'.AFi /NF-kB compl ex i n t eract i ng protein 
a re tho's e >/hicr.. re ta in the . Tr.AFi /MF-k3^ -oomp l_ox.„ inc.exaood r\o_^- 

15 protein capability ar.d which z*i\ media te "the "biological^ 

< a c t i v i t y c ~f T r. AT :;» r o : el n s ,-a n c / :» r or the 1 1 F - k I? c c-mp lex of f 
other proteins as.?oo.i a ted t he rewi th directly or indi rect 1 y . 
Accord i ngly, T?,AF_ //T-kB complex interact, i ng protein fragments 
can be prepare :i which ha*'e a d :»m rant -neurit i ve or i dominant- v 

20 [positive effect as noted = bc-ve^ with resp-ct to the analogs. 
It should be no tec that these fragments represent h -special 
class of the analogs cf the invention, namely, they are 
defined portions of TRAF2/NF-K5 ccmpiex interacting proteins 
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derived from the full TRAF2 'NF-k? complex interacting p>rotein 
?.-:quen:e (e.g., from that o :: any on-? jf the TF.AF.'! /NF-k"B 
complex interacting protein or its isoforms) , each ou:h 
portion or fragment having .*ny of the above-noted desired 
5 activities. Such fragment may oe, e.g., a peptide. 

Similarly, c h em i c . : 1. pe r t v a t i v e s m a y t) e p r e p a red b y^h 
]s tar^3^~m^'dTfXoa t i ons of the side groups of -one -or .-no re amino' 
y. . -• i r j j ,\ - s _ f t "■ T p a. S1 / 1 1 r - k" p rnrrr/ e x interact.: :i o r '0 1 e ic*: , 

its analogs or fragments, or ;oy ::on j eg a t : or; -of the Tr.AFi/NF-KB 
io complex interacting protein, its analogs or fragments, to 

another molecule e.g. an antibody, enzyme, re:eptor, et;:., as 
a r e w e 1 1 k ri o w n i n t h e a r r. . A o o o : :l i n g 1 y , " d e r i v a t i v e s " as u s e d 
h e r e i n "j o v e r s r h o ir. : c. a 1 d ■:: i j. ■ : a t i- v e s v; hie h m .3 y io e p r e pi a r e d f r om 
: r i e f u r. c t i -o n a 1 group s w h i c h o ■ ?. r u r as sioo ■ :: h a i r. s -on t n e 
15 residues or the N- or u'-cerr-ii r.a 1 groups, by mean; known in the 
art, ani are included in th*< ir/oi-ntiori. Derivatives may have 
chemical mcieties su^h as carbohydrate or phosphate residues, 
provided su :h a fraction ha:- t. h. »:.- same ~>r higher biological 
a rti vity as T?A:2 /NF-kE conp Lex interacting j: rotel i;s . 
20 For example, on em., ca L derivatives may include 

aliphatic esters of the ca r box yl groups, amides of the 
carboxyl groups, by rea:ticn with ammonia or with primary or 
s t- 1 :■(')* 1 d «h t" y i hps . i j — c v 1 d e r i v a 1 i vcs o r free a m i r. o r *o u p 1 s o f 
the amino a old residues formed with acyi moieties (e.g., 
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alkanoyl or za rbocy si ic aroyl j roup s) or D-acyi derivarives of 
free hydroxyl :iri'i;p (f:>r example that :>f seryl or thre:»nyl 
re si dues) fjrmed with acyl moieties. 

The ivi'^i "de r i va t i res " is in r.c-r.ded to rr.cl-ude- only 
i> (chose.. :!eri vatives. that d:> no:. change one imino acid to ariolher; 
0. of the twenty .ooxmon ly orcurti.ng n-j ;ur.= l amino acids. 

Expression of a pr:tein or peptide i r. a mammalian 
cell may be done by insert in-;; the jNA coding for the protein 
: j be test ec into a ve:t jr cvmp r Li i .ng a p ror;i :> : e r , optionally 
10 ar. ir.cron sequence and splicing d anor /accept: •_• r signals, and 
f u 1 ther opt 1 on -3 1 1 y compr i sing a :.e rmi.na :. : -on .le que nee . These 
:erhni:pes are in general described in Acscbel et al. (lj'57- 
1000) . 

The above prom:ter, in iron, ir.d t er mi n a t i : r, 
15 .: e-n: en ■'.:(:■«:■ are operable in mammal i an cells. The promoter is 

preferably .a strong promoter seen a.-j c ne abov.-no:.. od F.J>V, GMV, 
or M?3Y promoter. The promoter may also be the £74/ early 
promoter (Everett et al., L?:;, ana references therein), or a 
cellular r remoter, such as the p-actm prenccer cr the ELfT-1 
20 promoter ( Tok us -hi ge et al., 1??7). Also, a hybrid promoter may 
be used, such as the hybrid between the lac operator and the 
human ELF-1 alpha promoter as cescribee. by Edarna ts u et al. 
(1997), the CMV-beta actin hybrid c remoter described by Akagi 
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and the C"'V promoter (Furth e: a:., IdbA, an:; references 
r. h e e i r. ; . 

ln:ron 5 e q u e n :.: e s w r . i c : i rn w y b e : nso n. o d a s •:; o:r.p< 1 o t e 
sequences, i.e., including the splice :l:»nor and a-:::epi:tr 
5 5 i 7 e 5 , m h y be inse r 7 e >:; i n t o t h e ■:: od i n s eq vie n c e :> f 7 h e protein 
whicn : t.. is des i reo Lo -express. Insertion if" suc.n intron 
sequencer may enhance 'kNA stability ;jn-:i L.tus onh.^n 
or :»d"jcci :»n of the desired pfMeir.. While in principle, 
suitable ir.tron sequer. -7*;.* s may be selected from any gene 
10 containing introns, preferred ir.tror. sequences are 7he be:a- 
accir. intron, the S\ ! 40 intron, and 7he p.: 5 TNF receptor 
i n 7 r-"»n . 

The iroron sequence may con.7a i enhancer oLernen:.s 
which may enhance transcription from the above-noted 
15 promoters . 

Of 7. en , in 7 ron sequences a Is -:■ cent a i n transcript i onal 
o r t ran s .1 a t i o n a i c o n t r o .1. s e q ■ j e n c e s 7. h a t c o n £ 6? r 7 i s s u e specific 
oxp r-.-h.-iion . There £c re , when i7 is oeriren to express; a protein 
of the ir.ver.7lcr. in a tissue-specific manner, such i.n:rcn 
20 sequences may ts advantagec usl y employed. An example of an 
m:ron containing 77 ssue-sp-ec i f ic enhancer elements is the 
e r y t \ \ r o i u - s p- e c i f i c ; :■ r. 1 1 a r 1 c e r 1 o c a t & d in i r. tro n 8 o f 7 h (=: h r. j m a n 
5-ami nolevu I i na te synthase 2 gene (Surinya et a:., l??8), and 
a d i s c u s 5 i 7.' n of *r h e o r i n c i o 1 e o f e n h a n 7 i n i o r o 7 e i n iv r o d u c 7 i r- n. 
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using ir.tr en sequences, together v;ith example ir.trzm 
s e qu e n o o s , i s p r •: > v i i e J i :i H u a r; :i e t a 1 . , (1 ? ? 0 ) . 

Trans c r ipc i onal : e rmi nation se-quen res and 
pi'lyadenylatior. s ignals may be added at the end of the DNA 
5 coding for the protein thai it is desired to express. Such 
sequences may be Lour:-:; in many or even most genes. 
Advantageously, the SV 10 pol yadenyl at ion signal is used 
(Schek et. al., 1 E* v I , and references therein;. 

A: prof or re :\ y ootj^r ..J iir„t;,i:pressiori o£ a "protein in a 

l o fma mma- 1-tL an ce 1 1 i s t he p c JN AH is ve c L or ( I n v i t r o g e n C a r 1 ba :i , C A ) 
w h i c h c o n tains t h e C MY p r onto t e r for d r i v i n g e x p r e s s i o n •:• f the 
gene er. coding the desired protein. Other vectors that nay be 
used incLuae the pCDNAZ*: or pMF'SVSH vectors. These vectors 
contain the CHV and the M?SV promoters, respe r ti ve l.y . 

is Using recombinant expression of the protein to be 

tested, the protein can now be evaluated for its effect on the 
NF-kB modulating signals which are mediated e.g., by TPAF 
p r o t e i n s . T o t h a t e r. d , M - k 1: rr.a y It e indue e d in a v ariet y o f 
ways as known in the ar:, e.g., by treatment wit.n T^r or IL-1 

20 in ceils responsive to such treatment by NT-kE modulation. 
Tnis may also be atnieved ty ove rexpr ession :>f an ME'-jcB 
ir.during proteins, e.g., the CD120a intracellular remain, the 
Cr.>9- intracellular domain, or the ]ike crrteins. Rerootor 
activation may oithor be achieved by jon La Liny the receptors 
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with ligand or by c r :>ss- 1 inking re:ep:oro with antibodies, 
prof er ab ly p :>iycl ;jna 1 anticolies ». se-e Engelmanr. et al., 1590). 

T h o m a mm a 1 i a :i t e -Is .ire p r e f e r a b 1 y H a La ■:> r h u m a n 
embryonic kioney (HEK) 2'?0-T cells. The t ransf ectior. is 
5 preferably done by the calcium phosphate method a? described 
in Ausubel et al . ( 1 ;«S 7 -2 000 ) . The morphology of the ceLls if 
evaluated or.o to 1:0 hours after t. rans feet ion, preferably 4 to 
35 hour? an:: most preferably 20 hours after t r ana r e ::tio:: . 

10 Protein Purification and Generation of Antibodies 

Polyclonal antibodies may be generated in rabbits, 
chicken, mice, rats, sheep , or similar mammals. Ftr generation 
o f a :\ t i t •: i i o s a q a i n s t a p r o t e i r. o r p e p t i id e o f t h e i n v e n t i >:• n , 
the protein or peotioe is produced, as described above, by 

15 recombinant I»NA technology in mammalian cells. The pro:ei.n may 
also be produced in bacterial or insect cells as detailed in 
Chapter H of Ausubel et al. (1937-2000). 

The protein or peptide is purified from the tells in 
wh i ch it has b e e n p r o d u c o d . P r c 1 o i n pu r i f i c a t i on me t : : e d s are 

20 kncwn to the person of skill in the art and are detailed, 

e.g., Chapter 1 of Ausubel et a.L . (1987-2000) and Chapters 5 
ana o of C-ligar: et al., { 1 iiA - L Yi'i ) . Advantageously, the 
r; retain may be produced as a fusicn with a seccr.d protein, 
such as gli: tathione -3- transferase or the like, or a sequence 
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tag, such as the hi subline tag sequence. The use :»f fusion or 
tagged pr:>teins simplifies tr.e o.;r i f'i rati :»n proteoure, as 
described in Ajsjbel e: al. t ; i :■ 7 -2 JO I> ) and in the 
instructions for the commercially available iQiagen, GmbH 
5 40724 , Hilden, Germany) his-tag protein expression and 
c-uri fi cat ion kit . 

If the protein or peptide has been expressed as a 
fusion protein, it is desirable r.o cleave the fusion partner 
before using the protein for the generation of antibodies, in 

10 order to avoid generation of antibodies against the fusion 

partner. The cleavage of fusion partners and the isolation cf 
trie desired protein is described in Chapter 16 of Ausubel et 
al (1937-2000)- Vectors, protocols and reagents for expressing 
and purifying ma L t :»se -bind i ng protein fused recombinant 

15 proteins are also available commercially. 

When producing a peptide of the invention, it may be 
desirable not to remove the fusi-'n partner, as the fusion 
protein may stimulate the production of antibodies against the 
peptide. Generally this consideration will be relevant when 

2 0 generating a n t i bod i e s f r om pe p z 1 de s that are less t h a n 5 0 
amino acids in Length. 

As ncted further above, peptide may also be 
synthesized by chemical method; known in the art of chemistry. 
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The generation of r o 1 y- :1 ona 1 an t ibodios against 
protein.? is described in Chapter 2 of Ccligar. et al., (1994- 
199?). The generation of ant ibodi es against peptides nay 
necessitate some changes in protocol, because of the generally 
5 lower antigenicity of peptides when compared to proteins. The 
generation of polyclonal antibodies against, peptides is 
cos :::r ibed in Chapter 9 of Col i gar. et a.l . ( 1 9 94 - 1 99 : ? ) . 

Monoclonal antibodies may bo p-retared from 3 cells 
ta<en from the spleen or lymph nodes of immunized animals, in 
io particular rats or mice, by fusion with imn.o r t a 1 i zed B cells 
under conditions which favor the growth of hybrid cells. E'or 
fusion :>f murine B cells, the cell Line Ag-? is preferred. 

The technique of rie.ne r d t i no mono? b: n 1 antibodies is 
well -known in the art =nd described in many articles and 
15 textbooks, such as the above-noted Chapter 2 :>f Coligan et al . 
Chapter 9 therein describes the immunization, with peptides, 
o r ~ n i ma Is. S p 1 e e n or 1 ymp n n od e c o 1 1 s o f t. r . e s e a n i. m a 1 s ma y be 
^ s e :i in t h e s a m e w a y as sol e o n :> r 1 y m o h n ode o e 1 . ; of p r o t e i n - 
immunized animals, for the generation of monoclonal, antibodies 
20 os described in Chapter 2 therein. The techniques used in 
generating monocl onal antibooi.es ure further >os or : bee in 
Kohler and Milrtein, and in 'J 3 Patent 4,27-:, 111. 

The preparation of antibodies trim a gene bank of 
ruman antibodies in whith the hypervar i ah ; e rogions thereof 
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ar-j replaced by alnost random sequences, is described in US 
Patent 5, : '4 .">, 47 1 . Such ar: t ib ::>:ii es are preferred if it is 
difficult to immunize an animal with a -given peptide or 
protein. Sz-i:\e. structures are poorly immunogenic and may remain 
5 ?o despite of the addition of adjuvants and of linking to 

other proteins in fusion constructs. The antibodies described 
in US Patent 5,: : 40,479 are further preferred if it is desired 
to use antibodies with a structure similar to human 
antibodies, for instance, when antibodies are desired that 
io have a low immunogen i c.i ty in humans. 



be desired to change the properties thereof. For instance, a 
chimeric antibody may achieve higher yields in production. 
Chimeric antibodies, wherein the constant regions are replaced 

is with constant regions of human antibodies, are further desired 
when antibodies of low immunogenicit y in humans are sought. 
The generation of chimeric antibodies is described in a number 
o f p u io 1 i c j t i on 3 , s u c h a s C a b i 1 1 y o t a 1 . , 1 S* 4 / Mo r r i s o n e t 
al., 1?84; Soul ianne et ai, 1984; E? 12502 1- , SP L 714 9 6, EP 

20 1734?4, EE- 1:54 137, WO 86/01533, WO 37/02671, and Harlow et 
al . , 1 -13 6) . 



antibody. An an t i - id io t yp ic (anti-Id) antibody is an antibody 
which recognizes unique determinants generally associated with 



Once a suitable antibody has been identified, it may 



Another typ 



:■•=• of antibody 



is an ant i-idio: ypic 
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the antigen-binding site of an antibody. An idiotypic {Id) 
antibody can bo pr epared by immun i zi ,ng an animal of the same 
speci'::3 and genetic type (e.g., mo us* strain) as the source of 
the mAb to which an anti-Id is being prepared. The immunized 
5 animal will re coon i ze and respond to the idiotypic 

determinants of :ne immunising antibody by producing an 
a n t i bod y t ■:■ t he s e i d i o t y n i c d o termi n a n t s (the a n t i - I d 
antibody). See, for example, 'J . 3 . Patent. No. 4 , 6 ? => f z 6 0 , which 
is herein entirely incorporated by reference. 

l o T n e a :t t i - 1 d a r. t i bod y ma y a .1 s o be J s e d a s a n 

" immun oqen " to induce an immune response in yet a not. her 
animal, p r :-duc i.r.g a so-called ar.t i - an t i - Id antibody. The 
a n t i - a n t i - I d ma y b e * pi z o p i t a 1 1 y i d e n t i c a 1 t o t he- o r i g i n a I mAb 
which indured tr.e anti-Id. Thus, by using an t ibod i es :.o the 

is idiotypic determinants of a mAb, it is possible to identify 
other ::lones expressing an: i bodies of identical specificity. 

Accordingly, mAos generated against the Tr.ArV N t'-KE 
complex inters:.::. : rig protein, analog.?, fragments or derivatives 
thereof, of tne present invention may be used to ir.dtcr: ant.i- 

20 Id ant ibooies in suitable animals, such as r.ALB/c mire. 

Spleen cells f r :>m seen immunized mite are used to produce 
anti-Id hybr i d:»ma 3 secreting an:i.-Td mAbs. r'urthe r, the anti- 
Id mAbs tan be zoapled to a carrier such as <eyhole limpet 
hemocyanin (KhH) and used to immunize additional EALH./c mice. 
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Sora f r on these rr. i c e w i .1 .]. c o r. t a i r. a n t i - a n t i - 1 d a r. t i b e d i e s 



t h a t h a v e the b i r. d i : i a p r c p o vzies o t the : ■■ r i g i n a 1 m A b s p e c i f i c 



for an epitope of the above Tr.AF/NF-Kc complex interacting 
protein, or analogs, fragment.: and derivatives thereof. The 
5 an:i-Id mAbs :r.u.;. have their own idiotypic epitopes, or 
"idiotopes" structurally similar to the epitope being 



binding portion -:tf an antibody" is in: ended to include riot 
10 only intact Lmmunoglobu 1. in/ an t ibody ir.olerules of any i so type 
and generated by any animal cell line or mi c roorg an i sn., b^t 
a lso tne an t i ger-b i nding react i ve f ra ::t i or: thereof, incl uding , 
but. not limited r.o, the Fab fragment, tne Fab' fragment, the 
r(ab ! ). : fragment, the variable portion of the heavy and/or 
15 licht chains thereof, and chimeric or single-chain antibodies 
incorporating such reactive fraction. Fab and Fjab 1 ).: 
f'r-igm-nr s lack the F-:: frayme.nL of intact antibody, clear more 
rapidly from the circulation, a no may have loss non-sr ec i f ic 
tissue binding t h a n a n i n t a c t a ri t i b :>d y i *a : a h 1 e t a 1 . , 1 9 3 3 ) . 
20 It will be appreciated that bar- and F(ab ? )i and 

otr.er fragments of the antibodies* useful in tne present, 
invention may be used for the detection and quantitation of 
the Tr.Ar / N F-kE complex interacting p rotein according to the 
methods disclosed herein for" intact ant i bod v molecules. Such 



e v aluat ed . 



T h e t e r m " mo I e ■:: u 1. e w h i, c h i n c 1 u d e s t h e a n t i a e n - 
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fragments are typically produced by proteolytic :loav;iqe, 



•jsi.nc: enzymes such as papain (to produce Fat' fragments) or 



pepsin ( r. ::» produce Ffar 



f reamer. :. s ) . 



Ar. antibody is said to be " c a 



of 



binding" a 



5 molecule it' it is capable of specifically reacting with the 
in..' iecu l.e to thereby bind the molecule to the antibody. The 
term "epitope" is meant to refer t :■ chat petti on of any 
moLecule capable :>f being bound by an antibody which can also 
be recognized by chat antibody. epitopes or "antigenic 
10 determinants" usually consist o£ chemically active surface 
3 roup ir\ :rs of molecules such as amino acids or .-near side 
chains and have specific three dimensional structural 
characteristics as well as specific charge characteristics. 



is molecule c. a p a b 1 e of b e i n g b o u n d b y a n a n c i b o d y w h i c h i. s 

additionally capable of inducing an animal to produce ancibody 
capable of bino.ing to an epitope of that antigen. An antigen 
may have one or more than one epitope. The specific reaction 
referred to above is meant to indicate that the antigen will 

20 react, in a highly selective manner, with its corresponding 

antibody and not with the multitude of other antitcdies which 
ma y be e vo k ed b y o Cher a n t i g e n s . 



it 



antigen 



is a molecule or a tort ion of a 
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Immunoassays 

The antibodies, including fragments oi an Li bodies , 
according to the present invention in the present invention 
may be used to quantitatively or qualitatively detect the 
5 TF.AF2 /NF-kB complex interacting protein in a sample or to 
detect the presence of cells which express the T?.AF2/NF-kB 
complex interacting protein of the present invention. This 

>-> > ( .-i 3 ,-.-,Tri^» 1 i W \ - i -yitti t i n ,- t f 1 m n r ^ c n ■- ^ 1 - u:. V- r, i ( t 1 — s ^mri 1 ( -|\ri nrr 
*- ■ -■ -■ - ' ' ' * - '- v . - — - - — - -. — - 1- — j z> 

a f luorescer.tly labeled antibody (see below) coupled with 
10 Light microscopic, flow cytometric, or f l.uorome trie detection. 

The antibodies (or fragments thereof) useful in the 
present invention may be employed histologically, as in 
immunofluorescence or i mmunoelec t r :>n microscopy, f:>r in situ 
detection :>£ the TF.Ar'2 /N ?-Kf? complex interacting protein of 
is the present invention. In situ detection may be accomplished 
by removing a histological specimen from a patient, 3 no 
providing the labeled antibody of the present invention to 
such a specimen. The antibody (or fragment} is preferably 
provided by applying or by overlaying the labeled antibody (or 
20 fragment) K o a biological sample. Through the use :-f such a 
procedure, it is possible to -determine not only Lhe presence 
of the TF.AF\?/\T-kR complex interacting protein, tut .also its 
;1 i s t r i f i o:t -v th* examined tissue. Using the present 
invention, those of ordinary skill will readily perceive that 
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any :>f wide variety of histological methods (such as staining 
oroc-i-dur^s) can oe m:>:lifie:i in orier to achieve such ;n situ 
detect i D.n. 

Su.:r. assays f:)r trie Tr.AFl/MF-Kr complex L r. t e ra c t ing 
s p-rocein of the present invention typically comprises 

incubating a biological sample, such as a biological fluid, a 
tissue extract, freshly harvested cells such as lymp-hocytes or 
icukrcytes, or cells which -i-v-- nee:-, incubated in tissue 
-•ulture, in the p-resence of a detectobly labeled ant i nod y 

10 cap-able of iden t i fy ing the T?.A:'2 /NE'-kB complex interacting 
p. rote in, and detecting the antibody by any of a r.umter of 
t e c h n i g u e s well .< n o w r. in t n o a r t . 

The biological sample may be treated with a solid 
phase sup-port or carrier such as r. i t r oce 1 1 u : ose , :<r otho r 

is solid support or carrier which is capable of immobilizing 
cells, cell particle.:- or soluble proteins. The support :>r 
carrier may then be cashed with suitable buffers fol lowed by 
treatment with a oetectably 1 alee led antibody in accoridar.ee 
with the present invention, as noted above. The solid phase 

20 .sup-port or carrier may then he washed with rhe buffer a second 
time to remove unbound antibody. The amount of bound label on 
said solid support or carrier may then be detected by 
c o n v e : 1 1 i o rial mean s . 



t •• 

By "solid phase support", "solid phase carrier", 
"solid support", "solid warrior", "support" or " a r r ier " is 
intended any support, or carrier capable of binding antigen or 
antibodies. Well-known supports or carriers, include glass, 
5 pol ystyrene, polypropylene, polyethylene, dextran, nylon 
amylases, natural a no modified celluloses, polyacrylamides, 
gabbros and magnetite. The nature of the carrier can be 
either soluble to some extern or insoluble for the purposes of 
the present: inver. ti :-r. . The support material may have 

10 virtually any possible structural con r iguration so long as the 
c o u p 1 e d mole c u I e i s c a p a i o ! • f: o :; binding to an antigen or 
antibody. Thus, the support or carrier configuration may be 
spherical, as in a bead, cylindrical, as in the ins ice surface 
of a test tube, or the external surface of a rod. 

is Alternatively, the surface may be flat such as a sheet, test 

strip, etc. Preferred supports or carriers include polystyrene 
beads- Those skilled ir. the ar: will .<r.ow many other suitable 
carriers for binding antibody or anciger., or will be able to 
ascertain the same by use of routine experimentation. 

20 The binding activity of a given lot of antibody, of 

the invention as noted above, may be determined according to 
well known methods. Those skilled in the art will be able tc 
oetermine operative and optimal assay conditions for each 
determination by employing routine experimentation. Other 
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such st'i'ps as washing, .stirring, shaking, filtering and the 
li<f may bo added to the assays as is cus torr.ar y or necessary 
for the particular situation. 

One of the ways in which an antibody in accordance 
5 with the- present invention can be detectably '.abeled is by 
linking the same to an enzyme and used in an enzyme 
immunoassay (EIA) . This enzyme, in turn, when later exposed 
to an appropriate substrate, will react with the substrate in 
:?. u c ; : a man n e r as t o p r o d u ■: e a c h em i ■:: a 1 m o i e t y w h i c h c a n be 

10 detected, for example, by spect rophocome t r i o , f luorome t.r ic or 
b y v i s u a 1 me a n s . E n z yme s wh i c h ran b e u s e d t :> detect a b 1. y 
Label the antibody include, but are not limited to, ma late 
dehydrogenase, staphylococcal nuclease, d e 1 1 a - =. - s t e r o i d 
i s orne r a s e , y o a s t a 1 ■:: oh o 1 d e h yd r o g e n a s e , a 1 p h a - g 1 y c e r o ph o s p h a t e 

is dehydrogenase, tri :-se phosphate i somerase, nors.eradish 
p c r . : - x i o a s e , alkaline o h ■: - s o h a t a s e , a s p a r a g i r. a s e , g 1 u c o s e 
ox i 1 lase , be ta - ga lact :>sid ase , r ibonuc lease, urease, cat a lase , 
3 1 ucose- o-phosph sto dehydrogenase, gl.ucoamyi ase and 
a ?e t ylchol i n-es terase . The detect ion ca n r o ac ::ompl ished by 

20 co 1 jrime :. r i methods whitn employ a chromogenic substrate for 
the enzyme. Detection may also be accomplished by visual 
:: :>mp ari son of the extent of enzymatir reaction :;>f a substrate 
in comparison with similarly prepared standards. 
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Do t e z t i r i may bo :; c c o nip 1 i 5 h e d u s i n g any of a v a r i e t y 
of other immunoassays. F:>r example, h>y rariioactive labeling 
the antibodies or antibody fragments, :.t is possible to detect 
P-PTPase througn the usr of a radioimmunoassay iRIA). A good 
5 00s ::r i pc.i or. of F; I A may :oe foind in Laboratory Techniques and 
Si ochemiscry in Molecular biology, oy Work, T.S. et al., North 
Holland Puolishing Company, MY (197:) with pa r t i cu J a r 
.reference to t.ue riiporr -ntiLled "An I :i L r oduo i i or; to 
P.adioimmune Assay and F.e l.a ted Techn i ques " oy Chard, T., 

10 incorporate:: by reference herein. The radio-active isotope can 
be detected by such means as the use 01. a oeiger counter or a 
scintillation counter or by autoradiography. 

E:. is also possible to la'rol sr. ann i bocy in 
accordance with the present invention with a f 1 uo res-cent 

15 compound. When the f 1 uores cent iy labeled antibody is exposed 
to lignc of the proper wavelength, its presence car. be then 
aetecced due to fluorescence. Among :he most Jimmonly used 
fluorescent labeling compounds are fluorescein i cot h i ocyana te , 
rhocamine, phycoery th r i ne , c y ro cyan in, a 1 lophy c ocyan i n , o- ■ 

20 phthaldenyde and f luorescamine . 

Tho antibody can also bo dctoctably labeled using 
fluorescence emitting metals such as ~ ; 'E, or others of the 
lanthanide series. These metals can be attached to the 
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antibody using such metal elating groups such as 
diethylenetriamine pent nacet ic arid i'ETPA) . 

The antibody -ran also be detectably labeled by 
coupling it to a chemi luminescent compound. The presence of 
s the cherriilumirioscerit -tagged antibody is then determined by 

detecting the presence of luminescence that arises during the 
course of a chem i.oa 1. reaction. Examples of particularly 
u s e f u 1 c h emi L uni i n e s c e n t labeling c omoo u n d s are 1 u:n i n o 1 , 
isolumir.oi, cneromatic acridinium ester, imidazole, acridinium 

10 salt and -oxalate ester. 

Likewise, a bioluminescent compound may be used to 
label the antibody of the present invention. Bi o luminescence 
is a type of chem 1 luminescence found in biological, .systems in 
which a catalytic protein increases the efficiency of the 

15 chemi luminescent reaction . The presence of a bio.l uminescen t 
protein Is determined by detecting the presence of 
luminescence . Important biol uminescen t compounds for purposes 
of labeling are luriferin, luci f erase and aequorir.. 

An antibody molecule of the present invention may be 

20 adapted tor utilization in an immunomet r ic assay, also known 
as a "two-si to" or- "sandwich" assay. Tn a typical 
Immune metric assay, a quantity of unlabeled an:ibccy (or 
fragment of antibody j is bound to a solid support or carrier 
and a quantity of detectably labeled soluble antitody is added 
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to pe rrr.it detection and /or quantitation of the ternary cor.pl ex 
formed between s o 1 i. d-pha r>e antibody, antigen, and labeled 
antibody . 

Typical, and preferred, i mmuriome t r ic assays intrude 
5 "forward" assays in which the antibody bound to the solid 
phase is first ::ont ac te :i with tne sample being tested t:> 
extract the antigen from the sample by formation of a binary 
solid phase ant i body- an t icen complex. After a suitable 
incubation period, the solid support or carrier is washed to 

10 remove the residue of the fluid sample, including un reacted 
a n t i a en, if a n y , - n d t. h en contacted w i L h t h e s o 1. u t i o n 
c n t a i n t n g a n u n '-: r . o w n :: u a n t i t y of . a o e 1 e • ;i a n t i b od y ( w h i c n 
functions as a "reporter molecule" i. After a second 
incubat Lor. period : o permit the labeled antibody to compLex 

15 with the antigen bound to the solid sup-port or carrier through 
the unlabeled antibody, the .-.olid support or carrier is washed 
a second time to remove the -nrearteo labeled antibody. 

In an o t h e r r y p e of "s a n d w i c h " a s s a y , w h i h ma y a I s o 
be use t til with the antigens of the present invention, the so- 

20 ca lied "simultaneous" and "reverse" assays are used. A 

simultaneous assay invrlves a single incubation step as the 
antibody bound to the solid support or carrier and labeled 
a n t i b ■ : :■ d y are b c :> r. h add o d t c the s a rn p 1 o b e i. n a t. o s *: e d at. t h o s one 
time. After the incubation is completed, the solid support or 
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:arrior i s v; 3 s h o d t •: > r emo v e L h e re.?i Jut. •:< t f - u i d s a rr.p 1 e and 
jnromplexed labeled antibody. The presence of labeled 
antibody associated with the solid support or carrier is then 
determined as it. would be in a conventional "forward" sandwich 
5 assay. 

In the "reverse" assay, stepwise addition first of a 
solution of labeled antibody t :» the fluid sample followed by 
the a dd i t i o n o f u r. 1 a b e 1 o d a n t i bod y b c u n d L o a solid s u pp :: r t or 
carrier after a suitable incubation period is utilised. After 

10 a second incubation, the solid phase is washed in conventional 
fashion to free it of the residue of the sample being tested 
and the solution of unreacted labeled antibody. The 
d e t e r m i n a t i o n o f 1 a b e 1 e c a n t i bod y a s s ■:■ c i a t e c w i t h a s o 1 1 d 
s u pp> c> r t or c a r r i e r is t. h e n de t e cm i n e d a s i r. t h e " s imu 1 r, a n e o u 3 " 

15 and "forward" assays. 

The creation of immunoassays, such as RIA or El 1:5 A, 
has been described in many arr. icles, te:«: tocoks , and other 
publications. Reference is "made to WO [*7/0:.v9?, p. line 4 

to p. c j.l r line 17. Immunoassays of the invention may be of two 

20 general, types: Firstly, immunoassays using immobilized 

TRAF2 />J F-kE complex interacting protein, or an equivalent 
peptide, may be used in the quantification of r.aspase-S . 
Se rondl y , immunoassays us i no i mmobi 1 i zed an t i bodies directed 
against an epitope of a TRAF2/NF-K5 comolex interactino 
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p r o t e i r; m a y b e u s e o to qua: *. t i f y T P- A F 1 / : r - k L3 c o ~ p 1 e :>: 
: r.t eract ; r.g pr :>te i r:s . 

Surh assoys may fir.d v:?e ir. diagnostics, as the 
level of Ccsc>a.:-:t-': ar.o of other proteins involved ir. apoptotin 
p a t. h w a y s may n e e d t. o b e ev.il u a :.eo in .a n - m b er ■ :» : d i 5 o r d e- t s or 
syndrome s w h o r o i r. v o *. v e :ti e n - ::> 'I sue h p a t h w ays is a possibility. 



The clones obtair.ea in :.he screening o: the 
10 invention ar- exported r o be pari i a L c lone 5 . Complete : lores 
were obtained as. described sbove and is oxomp 1 i : i ed further 
beljw. The DXA seguer.ce of a complete clone and o: the partial 
c 1 c n e i n i t .i a 1 1 y f o u r; d i r. t h e s c; r e e nine o :" the in v e n t. i o n ma y 
t i n d a var i. e : y o f u s e s . 
lb F o r e >: a it . p 1 0 , in • '» r a e r c o j na n 1 p u i a t e h e e x p r e 5 5 i o n 

oL" i TF.AF2 t 'Nr'-Klr. complex interacting protein, it may be 
desirable to produce antisense RNA in a cell. To tn.is end, the 
complete or partial cDN'A coding for the TRAF2 / N F-k3 cemj: lex- 
interacting protein, is inserted into an expression vect:»r 
20 comprising a prom-: tor, as; rxAed farther above. The V end of 
the cDNA is thereoy inserted adjacent to the 3' end of tne 
promoter, with the 5' end cf the cDNA being separated from the 
* ? «' -Tid of the oromoter bv said cDMA. Uoon exoressien ^f the 



: . fill . 



is incapable of coding f:-r the protein. The presence of 
-anti sense P.MA in tne ceil re .'lures t.ne expires si :f trie 
cellular loenomic) copy of trie TFiAFi /NF-kE. complex interacting 
prote i n gene . 

5 For the production of ant i son so F.N A, th- complete 

cDMA may be used. Alternatively, a fragment thereof may be 
used, whicr: is preferably between about 0 and 2,000 
nucleotides in length, more preferably between 1'- ana 000 
nucleotides, and most preferably between 30 and ItO 

10 nuc leer ides . 

The fragment is preferably corresponding to a region 
within the o' half of the cDNA, more preferably the 5' region 
comprising: the 5' untranslated region and/or the first exon 
region, ano most preferably comprising the ATG translation 

15 start site. Alternatively, one fragment may correspond to UNA 
sequence of the 5' untranslated region only. 

A s y ; . t h e tic o 1 L g o n u c 1 e o t i d e ma y b e u s e d a s a n t i s e n s e 
•: 1 igonuc loot i ce . The ol igonuc I eo t i de is pref'e rabl y a DMA 
ol igonuc leot ide . The length o f the an ti sense ol igonuc 1 eot ide 

20 is preferably between 0 and 150, more preferably between 12 
and 60, and most preferably between 15 and c »0 nucleotides. 
Suitable ar.tisen.se oligonucleotides that inhibit the 
production cf the protein o; the present invention from its 
encoding mRNA can be readily determined with only routine 
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exporirr.onr.3C i on through the use :>f a series of overlappinq 
oligonucle r>ti des similar to "gene walking" technique that is 
well. -known in the art. Such a "walking" technique as well- 
k r.ow r i i r. t : . ? a r t •: ; f a n t.. i ^ e n so - i; ; v e 1 ::> p m en t •:: a r. b e I ■: .> n e w i t h 
5 synthetic ol i g or.u ole :>t i. ties to walk along the entire length of 
the sequence -comp le:nen t a r y to the mPHA in segments on trie 
order of 9 to loO nucleotides In length. This "gene walking" 
technique will identify ; r.e oligonucleotides tno.t ore 
complementary to a c ::es.:- : ::■ 1 e regions on tne target m?.NA and 

10 exert i nh i ):• i. t ory aritlsense activity. 

Alternatively, an o I igor.u c leo t i de based on the 
coding sequence of a protein capable of binding to MF-kE 
regulatory complex and to Tr.AFJ! -can be designed using Oligo 
t.O (National Ei osciences , Inc.;. An: isense molecules may 

15 also be designee to inhibit translation of ar. nRN'A into a 

r o.lyp eptide by preparing an ^ntisense which will bind in the 
region spanning approxima t e 1 y - C to -.10 nucleotides at the 5' 
end of the coding sequence. 

The mechanism of action of antisense F.NA and the 

2 o c u r r" e n t s t a *.. e o f v. 1 1 e a r t o n i ; : ^ e o f a n t i s e n s e t. c o 1 s 1 ;s r e v i t : w o d 
in Kumar et al., (1o93j. The use of antisense c ligonucleot ides 
in inhibition of BMP receptee synthesis has been described by 
Yeh et al . , (1995). The use of antisense oligonucleotides for 
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channel gene Kvl.4 has been described by Meiri et al . , (1998). 
The use of anti sense o 1 i gonuc le :>t ides lor inhibition of the 
synthesis of Btl-x ha.? been described by Hondo et hi., il998). 
The therapeutic use of antisense. drugs is discussed by Stix 
5 (1993); Flanagan, (19:'8); Gui.not et -1., {1998}, and 
re f e rences therein . 

Modifications of ol i -joriuc Leot i des that enhance 
desired properties -are generally used when designing antisense. 
ol i g :>::ude :• t i dos . Fo r i ns ta no-;*, phosph :*rot..h i oa to bonds a ro 

10 used instead of the phosphoester bond? that naturally occur in 
DMA, mainly because such phosphorot h i oate ol igonucleot ides are 
less prone to degradation by cellular enzymes. Peng et al. 
reach that undesireo in vivo side effects of phospho rothioate 
oligonucleotides may be reduced when using a mixed 

is phosphodiester-phosphorothioate backbone. Preferably, 2* - 
methoxy ribonucleotide modifications in £31 of the 
oligonucleotide is used. Such modified c 1 i gonuc leot ides are 
capable of eliciting an antisense effect ormparable to the 
e f feet observed wi th phosphor-: thioa te oligonuclec t ides . Peng 

20 et ai. teach further that oligonucleotide analogs incapable of 
supporting ribonuclease H activity are inactive. 

Therefore, the prefer tec: antisense oligonucleotide 
of the invention has a mixed phc sr. hoci es te r-phesp he rothioa te 
backbone . Preferably, 2 ' -methoxyribc nucleotide mcdif ications 
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in about ?C to 3 0t, more preferably about 60., of the 
:>1 i uonucie :>t i do a re used . 

In ere practice of the i nvont i un , -jn t i sense 
ol igor.u rle ot i des or ar;t iser.se F:NA may be used. The length of 
5 the sr.tisrr.se .-.MA is preferably from about : : to about 3,00 
nude :»t ides , more preferably f rnr. = bo..:t 20 L o .about 1,000 
nucleotides, m:>sc pref erably from ac-out 50 to about 500 
nuc loot ides . 

In order to r-e effective, Che antisense 

10 ol i 70r.1i''.: ] eo l ides of the : nvont ion iTiui: travel acroos cell 
membranes . In genet a I , ar.: i ser.se ol ig or.ucl.eo: ices have the 
ability t :> cross re 1.1. nenibrar.es, apparently by uptake via 
specific receptors. As the ant: sense 0 L.i g onu r leo: i aes are 
s i ;\ '7 1 e - 5 t. 1 a n d e d mo 1 e c u 1 e s , the y a r e t o a d e g r e e h yd r op h ob i c , 

15 wh i rh enhances passive diffusion through mono ranes . 
Modifications may be introduced to an antisense 

oligonucleotide to imp cove its ability to cross membranes. For 
i n s t a n r e , t h e o L i g -on u c 1 e o t i d e no 1 e c u 1 e ma y i; e 1 i r. --. e d : o a 
group which includes, part ial 1 y unaat u rar^d al ipha: ic 
2 0 h yd r o c a rbo n c h a i n a n d o n e o r no r e pc .1 a r o r •:■ h a r g e c g r o u p s s u c h 
a s car b o :■: y 1 i r a c i d grout- s , e s t e r g r o u p • s , a n o a 1 c ■ :■ h o I oro u p s . 
Alternatively, o ! iqor.uc 1 o - 1 i des may be linkeu to peptide 
structures, which are preferably membra not rc p ic peptides. Such 
nod i f i o d o i : c o n u c 1 e o t i d e s penetrate rr.e mb r a n e s rr. ore e a s i 1 y , 
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w h i c h is critical for t h e i r f u n c t i o ri 3 n d rr 1 : a y r. ho r ( ; f o re 
s igni f i ran 1 1 y en ha r. re their act i vi t y . Pa Imityl-li nkeu 
■:>i igor.uc leot ides have been described by Gerster ef « i 
(19 5 ) . C e r a n i o 1 - 1 i n k e d o 1 i g o n u c 1 o o t. i • :i e s h 4 v e I > e e n d e 5 - r i b e d 
5 by Sr.oj L et a* 2 . , { 1 ;* ? 5 ) . Oligonucleotides linked to peptides, 
e.g., memo rar.ot ropi c peptides, and their preparation r.ave been 
dose r i bod by ; ; t >u <cha reu:: et a;., i 1 9 f : ) - Mod i fi ca t i -or. 5 of 
an tisense molecules or other drugs- that target, the molecule re 
certain cells and enhance uptake of the oligonucleotide by 

10 said cell- ate describee by Wang, (19 ?■::). 

The .-ntisense oligonucleotides of the invention are 
generally providec in the form of pharmaceutical compositions . 
These compositions are for use by injection, topical 
admin. i st ra t ion, or oral up ta <e . 

15 rreterrea uses ot tne pharmaceutical compositions of 

the invention by injection are suL cutaneous injection, 
i n t. rape.r i t onea I i n j ect i on , a no i nt r amuseul a r in j ect i ro. . 

The pharmaceutical composition of the invention 
generally comprises a buttering agent, an agent which adjusts 

20 the osmolarity thereof, arc optionally, one or more carriers, 
exeipient:; and 'or additives as -:nown in the art, e.g., for the 
purposes of adcinc flavors, colors, lubrication, or the like 
to the pha ^macout i ca 1. compos i t lor- . 
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Carriers may include star:h and derivatives theroo:, 
eel 1 ul :>se and derivatives thereof , e . g . , mi ::roc r y stalling 
cellulose, Xa.nthur. :ij.t w arid the like. Luoricants may include 
hydrogenated castor oil and the like. 
5 A p> rof or red buf f eri rig agent is phosph a te-buf f e red 

saline solution (PBS), which solution is also adjusted :or 
Dsmola r i cy . 

A preferred pha nnaceu t ic a 1 formulation is <:ne 
lacking a carrier. Such formulations are preferably used for 

10 admin i. s tra; i o r. by i r: j e :: t. i on , including i n t r a ve n o u s i n j e c t i o n . 

T n o p r <:• p a r a t ion of p h h r m a c: e u t i c a 1 c cm position s is well 
Known in the art; and has been described in many articles and 
textbooks, see e.g., Fleming t : r.'s Pharmaceutical Sciences, Gennaro 
A. R. ed., Mack r'ub.l i shi n g Company, Easton, Pennsylvania, 1990, 

is and especially p 1521-17 12 therein. 

Additives may also be selected to enhance uptake of 
the an: i sense oligonucleotide across cell membranes. Turn 
a c e n s j r e g e n e r a 1 1 y a <;i e n z s t h a :. w ill e n h a n c e cellular' up t a k e 
of double-stranded ONA molecules. For instance, certain lipid 

20 molecules have been developed for this purpose, inducing the 
trans feet ion reagents OOTA? { 3oeh ringer Mannheim) , Lip-of ectin, 
L i po £ e c : a m , a n d T r a n s f e -:: :. a m , w h i c h a r e a va liable cc mme r c i a 1 1 y . 
For a comparison of various of these reagents in enhancing 
an ti sense oligonucleotide uctake, see e.q., Qua tt rone e t 3 I . , 
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s,l., (1993). The ar.r.isons^ 



oi i ijoriueleot i :ie of the- invention ::u:.y als:> be en^l:sed within 
1 ipos :>mes . The preparation an: lu ; -o cf lipo.:.:nes ( e.g., using 
the ao :>ve-ment i. :-ned t ran.? feet : on roaq-rit^, i ^ well-known in 
5 the -i r : . Other methods o f :>bt 3 in In :i liposomes inrlude cne use 
of .?endai virus or of other viruses. Examples :>f publications 
disclosing oligonucleotide transfer into cells the 
liposome technique are, e . . , Meyer et si., [l?l*z-); Kita et 
al., Nakamura et: .si., (H'?E); Abe et al., {l.y ^8 1; Soni 

10 et ai., (1??:); Bai et al., [:.3;<E), see also discussion in the 
same Journal c . 6 1^-20 , / B-icnot et ai., ( 1 r- * ? ) ; NDgurhi. et al., 
(l;'r*:-); Yung et a 1 . , Kanar.arv; of: al., (19^:), arid 

references therein. The use of lipofectin in 1 L poscne -media t ed 
oligonucleotide uptake is describee in .rugawa et: a i. . , (1?33). 

15 The use of fusogenic ca t i oni c-1 i p io-reconst i tut ed influenza- 
virus envelopes (cat ioni c virosomes) is described in Waelti et 
a i . , { 1 ? S ) . 

The at ove-ment i oned cat ionic or ncnionic lipid 
agents not only serve to enhance uptake of oligonucleotides 
20 into cells, but also inipr-:vo :.ho stability of oligonucleotides 
that have been taken up by the cell. 
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Ribozymes 

Given the known mRNA sequen>:: :>f a gene, ribozymes, 
which are RNA molecule; that spec i f i sa 1 1. y bind and rleave said 
mF'.MA st^ u e n c: e f 3 e e e . g . , C h c n e t a 1 . , (1 9 9 7: ) ; h a ; . e L a L . , 
5 11993); Shore et al., (1993); -Joseph et. al., (1995); Shimayama 
et al., !l^9:d; an:i Cantor et al., (1 :'?•;•), may be designed. 

Accordingly, a ribozyme -e:i cod i no ?:NA seguenre may be 
designed that cleaves the mF:N'A of a T= AF/NF-kB complex 
Interacting ::roteiri of the present invention. The sire of" 
io* cleavage is ;:referably locate:: in the coding region or In the 
5' nont rans lated region, more preferably, in the 5' part of the 
coding region close to the AUo t rar.s 1 a - iona 1 start ::oo:o . 

A L'NA encoding a ri.bozyme a:cordi:.c to the present 
i n v e. t i ■ j ri nay be i n t r - o d a r e d i. n to c e 1 1 s b y w a y of 0 M A u p t a k e , 
is uptake of modified j\*A (see modifications for • » 1 igor.tic.l eoLi des 
and proteins that result in enhanced membrane permeability, as 
described above for oligonucleotides and des cr. bed below for 
proteins), or viral vector -medi at ec gene transfer. 

2 0 Introduction of TRAF2/NF-KB complex interacting proteins, 
peptides, and DNA into cells 

The p^re-sent 'invent i :n- provides/ 
interacting oroteins.,. peptides derived therefrom, ahcisense 

s, ..:in;i ol ; gonuclect ic:os-/ A therapeutic *v 
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r':-?5cir:h-ass;ici:ited use of these tools necessitates t.ooir 
introduction into cells of a ]ivir.-:j oroariism or into culture:! 
re] Is. F:>r this purpose, it is ;lesire:i to improve membrane 
permeability of pept i :tes, proteins anil ol i ": on Loot i de.s . Ways 
5 t'O improve memb r 5j ri -o permeability of oligonucleotides have been 
o i s cussed above . 7 he s ame p r i n-:: i.p 1 e , namel y , der i va t i sa t i on 
with 1 i pojoh i 1 i ■:: st ructures , may also be used in creating 
peptides and proteins wi:n enhanced membrane t ernie ab i 1 i c y . Tor 
instance, the sequence of a «:n >v;r. memo ra n-o c :o: L c peptide s = 

10 noted above may be added to the sequence o :' the; peptide or 

protein. Further, t h*=; peptide ■: r protein may be derivacized by 
pa r t .1 y .1 i ;: ■ o r > h i ] i o struct - :i r e s s . c h as t h e a b ovo-n o too 
hyorooarbcn chains, wh i c.o are substituted with at least or.e 
polar or charoed group. For ex^rple, iauroyl cer i vat L ves of 

15 peptides have beer, oesorioea by >1uranishi et a 1. . , (19^1) . 
Further mod i f i ca t i • >n s -of peptides and proteins include the 
o x i d a 1 1 o n o f me : h i ■ :■ n i n • :■ r e s i d u e s t o there b y c r e a t e s u 1 : ox 1 d e 
groups, as c-i-scr ib-d by 2a char ia et al . , (19 91 i - Zacharia and 
coworkers also des:r.;beo peptide or derivatives wherein the 

20 relatively hydrophobic peptioc bond is replaced hy its 

<etome thy ler.e isoester (COCK-). It; is known to those of skill 
in the art of protein and peptide chemistry these and other 
irt o d i f i c a :. i o r i s e n h a n e : :: e rr. ::■ r ri : i e p e r :ti e a ':: i 1 i t y . 
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Anocher way of enhancing ne^brane permeability is to 
make use of r e;:ept.o: s, sj::: as virus re sept :>rs , on cell 
surfaces in onler t :> inoiase cellular uprake of tne peptiJc or 
protein. This mechanism is used frequently by viruses, whicn 
5 bind specifically to certain ::eli surface molecules. Upon 
b.i ::■:( i ng , the 11 U-jkes l::^ virus up into it? interior. The 
cell surface molecule is called a viras rec-ptor. For 
instance, toe in tegr i n mo iecu les ZAr-. ana 1 A:iV nave been 
o e a :: r i. bed a s v i .r u s re :: e p t a r s for Ad ^ n :> v i r u 5 ! : i emm i e : a 1 . , 
10 1 .and re ferer. ::es oi:eo tnerein). The ::>;, G?= 1., 2IPF.1:-, and 

T R .1 j :• m o 1 e :: u 1 -a. s h a v e b e e n identified as t e ■ :: e p t o r s / a ■ :> r e c e p t :■ r s 
for HIV (Rdi.rgor el al., l:'9:l .and references cited tnerei.n). 

By can j uga t i ng peptide is, proteins oc 
oligonucleotides to molecules that are kn awn to bind ro cell 
is surface re terrors, the membrane permeability of said pep- tides, 
proteins or oligonucleotides will be enhanced. Examples of 
suitable groups for f "or mine conjugates are sugars, vitamins, 
} : o i mo i i o s , •:: y t o < i r. c , *. r a n s i o r : i : : , a a. i a J o g 1 y c o p r o t e i n , a. n d t n a 
like mclecules. low et al . , US Patent 103,921, describes Che 
20 use of these molecules for the purpose of enhancing membrane 
permeability of ceptides, proteins and oligonucleotides, and 
a he preparation c: said conjugates. 

Lew and coworkers further teach that molecules such 
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mi: .1 t i t u d c of z o 1 1 s in a n ::■ r g a ; i i s m , be c a u s o :> f t h e a b undant a n d 
nonspec i f ic expression of tr.e retep'tors for these molecules. 

The above use of sell surface proteins for enhancing 
mombrrtrv; pe rm-:^b i 1 i r.y of a peptide, protein or oiigo'hu r leotide 
5 of the Invention may a ] s o be used ir. targeting trio p.opt i do, 

protein or o.l igonuc leot. i de e-f the p-resent invent ion to certain 
cel. L types e-r tissues. For instance, if it is desired to 
target oance.r tells, it is preferable to us-:; a cell surface 
protein that is expressed mere abundantly or: the surface of 

10 those cells. Examples include the folate re::epcor, the mucin 
antigens MUG1, MUG!" , MUG?, KUG4 , MUGtAG, MUGt-B, and MUG 7 , the 
g 1 ycojoror.e in ant. ig ens K3A, ca r c i noemb r yor; i ■:: antigen, pr ostate- 
s p < ; •< r i fie: m e m b r a n e a n t i g e n ( E 3 >. A ) , r.Z ?. - . / r. o ' , an ::i h a rr: a : : 
chorionic conadot ropin-cet a . The above-noted Wan? et al., 

15 19:*'5, teaches the use of folate to target cancer cells, and 
Zhang et al., (1^8), teaches the relative abunoance of each 
of the -other antigens noted above- in various tyc-es e-f cancer 
an<:i in normal eel Is . 

The protein, peptide or oligonucleotide of the 

20 invent i'_»n rna y t:i* = - re fore , us i ng the above -de sc r i bed con j ucacion 
techniques, be targeted to a ::ertain cell typo. For instance, 
it it is desired to enhance N?-k*F induction in celLs of the 
■ lymphocytic lineage, a Nir'-Kir ccmplex positive modulating 
c i' ** e i n o r r - e c tine of the i n v e n t i. o n m -\ v h e t a r n e t e ci at sue h 
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ceils, f?r instance, by using the MHC ?las.y II mole-cu i es that 
are expressed on :nese cells, :>r by using the IL-2 receptor 
marker whi::h preferably -it-pears or. tr.e surface of activated 
cells. The s<ille:i pers:»r. will reognizo the pos.s \ b i I i t ies :>f 
5 using a eel 1 surface marker selected from a multitude :>£' known 
markers of lymphoid and other cells, depending* on :ne cell 
type to bo targeted, and of these, further selecting those 
tr.at are exoresserl c :>.nst i tutively or inducibLy. For instance, 
if i: is desireo t re:lu::e MF-k=. induction in rho context of 

10 a n a u t o i. mmu n e d i s ease, it may b e ad v a r. r. a g e o u s , .a • ..: >:.: o r u i n g t ;» 
the invention, :o use a eel 1 , surface marker that is induced 
when lymphoid cells are activated, specific markers that are 
ac:ivatec in the context c-f the specific autoimmune disease to 
be treated are preferred. For Instance, in rheumatoid 

is a r c h r i. t i. s , c h e e xp r e s s : on o f cell s u r f a c o ma r k o r s I C. AM - 1 , 

PFCAM-1 and F, select in is up- regu La ted in rheumatic noduLes 
ana/or nearby blood vesseLs, while the T eel L marker , CD;0, 
apt-ears to oe up- : eg u 1 a t ed .n T cells involved in the disease 
process (see e.g., Elew.au: et al., ( 1 ? 3 :> ) . 

20 Thi = may be achieved by coup-ling an anti'tocy, or the 

anc igen-b ir.dir.q site thereof, directed against the constant 
region of saio HHC class IT molecule or against another 
desired cell surface marker as mentioned above, to the protein 
or peptide of the invention. Furthermore, numerous ceil 
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s u r f a c r e c; e p t o r i f :> r various c y t c k i nes a nd other c e I i 
cornmur. ication :ioU'Cul~'3 have been des tr i bod, and ::;ar:y of these 
molecules are ex.presseo in more or less tissue- or ::eli-type 
restricted [ a s h i or. . Thus, when it. is desired to target a 
5 subgroup, of T cells, -he C j4 T coll sjrfa::e m:>le:uie may be 

used for producing the conjugate of the invent ion . -bind ing 
molecules are provided by the HIV virus, whose surface antigen 
op- * is capable ■:: f speci : ica 1 ly binding to the CD4 molecule. A 
T RA z li N z - k E c orr.j: 1 e :< d o w n r: .00 u 1 a t i n g p r o t e i n or p e r. t i d e c f t h e 

10 present invention may be advantageously targeted to T tells in 
treating patient, s who sutler from autoimmune react ions based 
uo«:»ri T c e lis, s u c h a s p a : . i e n t 3 with 1 u p u s e r y t h e ::i i t e s i s . A n 
example of a suitable protein according to the invention would 
be the protein er.roded by clone 10, or derivatives, i so forms 

15 or fragments thereof with about the same biological activity. 

Virus -mediated cellular targeting 

The proteins, peptides and antisense sequences of 
: he present invention may be introduced into cells by the use 
20 of" i viral vector. The u.so of a va::cinia ve:t. :r for this 

purpose is described in Ohaoter 1c ::f Ausubel e: n 1 . ;i:<::7- 
2:j0). Tne use of adenovirus vectirs has been described e.g. 
by Teoh et al., (1598); iJarumi et al., {1 '=•&:■); Federson et 
al., {19v j 8j, Guang-Lin et al., ; 1998) , and references there!:-, 
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Nishida et. u;., ( 1 ^ 9 S ) ; S-::hw:i rzenber -30 r ot al., (1993), ana 
Ca^ e t a 1. . , (1593). retroviral :rar.sf>r of antiser.se soT.i^n:os 
ha? been described by Daniel et a 1. . , 1 9 9 ) . The use :.f 3V-40 
d e r i v - d v i r a 1 v e c t •:> r" s a r. d 3 V -40 b a s e d p a c k agin g s ' } * s t e in .5 has 
5 reen desrribod by Far-? et al., (1997). The use of 

p-apovav i ruses which specifically target. £<- lymphocytes , has 
been described by Lar.gner et al., (199:*). 

W h e n u s i n -7 v i r u s. c s as v e c t ■::» r s , the v i. r a 1 s u t face 
;ro:eir:5 ate g e n e r a 1 1 y u s e d t o t a r g e t t r. e v i. r 1- s . A s :tt a n y 

10 viruses, sucn as the above adenovirus, are rather unspeci. f ic 
in their celljlar trophism, it may be desirable to impart 
further specificity h»y using a cell -type or tissue-specific 
p remote r , Gr i sce.1 1 i. e: a l . , (1 9 9-: ) toacr. the us- :■ f : he 
ventricle-specific cardiac myosin light chain i promoter for 

is hear t -sped f i :: targeting :>f a gene vh:<se transfer is mediated 
by adenov i rus . 

A 1 : •:• r" n a t i v c- 1 y , : h o v i r a i v e r t o : Jita y be e n g i n e e r e d t o 
express an additional protein on its surface, or the surface 
protein of the viral vector may be changed to i net -rp-: ra te a 

20 desired peptide sequence. The viral vector may thus t:e 

engineered to express one or more additional op it-: pes which 
may be usee to target said viral vector. For instance, 
cytokine epitopes, MHC class II-binding peptides, or epitopes 
derived from homing molecules nay he used to target the viral 
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vector 



a c c c- r d a n c e w i z h 



the teaching of the 



r. vc nr. ion . The 



.above Larger et al. (1593) reference teach the use of 
heterologous binding no: it's to target 3- lymphot roph i c 
papoa vi r;.?'?3 . 

5 

Pharmaceutical Compositions 

T h e p h a r m 3 c o u r i c a 1 c omp o s i L i o n .3 of r h e invention are 
prepared generally ;s known ir. the art. Thus, pharmaceutical 
compositions comprising nuclei-:: acids, e.g. , ribozymes, 

10 aritisense P.I JA or ant i sense oligonucleotides, are prepared as 
d e s c r i be 6 a 1 '> o ve f :> r p h a r ma 1: e t 1 i ca 1 c omp o s i t i on s c omp rising 
oligonucleotides an :i/or anc i sense PNA . The above corisidera t ion 
ei ri-ti' .1 generally also :o other pharmaceutical compositions. Tor 
instance, the pharmaceutical composition of the invention may 

15 contain naked jNA, e.g., DMA encoding the NAP protein or 
is:<forms, fragments or derivatives thereof and 
pharmaceut i ca L ly acceptable carrier as <r.own in :ho arc. A 
variety of ways t. :> enhance uptake of na<ed DK'A is <nowr. in the 
•-r", . For i t a nee, catior.ic liposomes ( Yot suyana c i et al., 

20 l&vS), di cat ionic amphiohiles (Weissig or. al., 1938), 

fuscgenic liposomes , (Mizugucni e: al., l?9t), mixtures of 
stearyl-o:d y {L- lysine! -and low density lipoprotein (LDL) , 
i.terplex, ?:im et a 1 . , lh9i,) f and even whole bacteria of an 
attenuated ::; J tan t strain o: Salmonella Typhi mu r i urn (Paqlia or. 
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al., 1958) have, been used in the preparation of pha rniacoi; c. i ca 1 
r cmpos i t ions; ;or.tai nir.g jNA . 

Auminis t ration of virus particles has been described 
in p>rlor art publ i rations, see e.g., US Patent 5 , E' E , : 7 7 , 
5 w h e r e A d e n o viru s c a s e ci v e r t o r ■ s 5> r. d a d m i r . i s t r a t. i o r. o f the DN A 
thereof is described. Trie viral DNA was purified on a CsCl 
g r a d i e n t a r*. d then d i a 1 y z o d a g a i n s: T r i s - b u f f e r e d saline t. o 
remove CsCl. In these p- repa ra t i :>r.s , viral titers (pfu/ml) of 
ID 1 "' to 10*' are preferably u<;ed. Administration of virus 

io particles as a solution in suffered saline, to be preferably 
administered by subcutaneous injection, is known from U.S. 
? a t e n c 5 , i A € » , 5 4 k> . C. r o y 1 e a n d c o w :tk e r s d e scri b e a p r o o e s s f o r 
the p>reparat lor. of a ph r ; rn\a ::e .it i r =1 composition of recombinant 
a de n o v i r a 1 v e c t o r s t o r ■:• r a 1 g e n e oe live r y , u s i n g CsCl 

is gradients rind 1 yop-hi 1 i zat ion in i sucrose- ton ta ining buffer 
<?harm. Dev. Terhnol. .}., ?«ot-7v, 19=*:}. 

Where the pharmaceutical composition of the 
invention includes a p-eptide z<r p-roteir. accorcing t: the 
present invent ion, the ::omoos i t i :-n wil 1 genera 1 1 y contain 

20 salts, p-ref'erably in p-hys i oic gic j I concentration, si;ch a:- PBS 
(P'hosphate-buf f ered saline), or sodium rhlDrice (0.9": w/v; , 
and a buffering agent, such as pn:»sphate buffer in water or in 
t h e w e 1 1 - k n o w n PBS b jf for . T n t h e f o ".. L o w i r. g s e t i • :< n , the ter m 
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a c c o r ci L n q t o t he invent! o n . T h e pre p a ration ; ;■ I p h a r 1 1 1 a c euLi c a i 
co:r.po:5 L i :-n=. i .5. well krowr: in the a: t, see e . a . , "J . S . Patents 
■3, 7:6,515, 7: f 77, 5,3.34,37:1, 3,439,63:, :> , 4 J P , 2 1 ? , 
5 , 3 4 , 9 C» , 5, 29:, 246, 3,164,37:, 4,93 0 , 3 4:', 4/^3, ?f 3, 
5 4,o.;9,435, 4,4:7,517, and 4,361,236. 

The peptide of the present invention, or a 
ph.'i rrnacologi oa 1 1 y acu-p t able s a It t he roof i s pre f e rabl y mixed 
w i t h a n e x :■ i p i e n t , •:: a r r i e r , diluent, a n d :> p r. i z- r. a 3 ".. y , a 
pre:? er v.* t i ve o r t he Like, pha r:na :• :■ 1 og i ca 1 1, y a seep cab I. e 

10 vehiclei 3S -mown in the act, see e.g., tne above 3 . 3 . 

pa t e 1 : 1 s . E x a mp 1 e s o f " e >: c i p i e n t s i n c 1 u d e , ? 1 u c o s e , :i 1a :\ n i. t o 1 , 
inositol , sucrose, loot i'se, fructose, starch, ::or:; starch, 
mi ■:: r o c r y s t a 1 1 i r. e :: e 1 1 u 1 :• s e , h yd r •: x y p r op y 1 :: e ! 1 .1 i o s e , 
h y < :1 1 o x y p :r :> p y 1 - me t h y 1 c e 1 1 u .1 o s e , o ■:■ 1 y v i n y L p y rrol i ci t n e a ri d t h e 

15 11 <e. Optionally, a tni cxer.er may be aoded, such as a naturaL 
gum, a •: :e 1 1 u L o s - de r i. v a t i ve , a ri a ? 1 y 1 i. c or v i n y 1 00 1 y me r , or 
the like. 

The pharmaceutical composition is provide::: in solid, 
liquid or semi-solid totm. A so lie: prepare: ion :ray be prepared 
20 by blending the above components to provide a powdery 

compos i t i :-n . A 1 te ma t i ve 1 y, the pha r maceuri ca 1 c tmpo.: 1 1 ion is 
provided 5.5 a 1. yopr.i 1 i zed preparation. The liquid preparation 
i s p r ( ) v i ci o d p r: e t T o r a b 1 y as a n a q u e o u s s c > 1 u t i o n , a 5 ueo'j s 
suspension, oil suspension or mi ;r ocapsu le rompo s i r. : on . A 
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semi-solid composition is provided preferably as hydrous or 
oily gel or ointment. About 0.001 to w / v ; , preferably 
a bout C . 0 :■ t •: > /. f. w / v % «::• f p e p 1 1 d e i s provided 1 r. t. h e 
compos i t i on . 

5 A colid composition may be prepare':l by mixing an 

excipiont with a solution of the peptide o: the invention, 
Gradually ado in? a small quantity of water, and kneading the 
mixture. After 1 drying, preferably i:\ vacuo, the mixture is 
pu.l ve r i zed . A 1 iqu i d compos i tion ma y be prepa red by 

10 o i ssol vi r.g , suspending or emulsifying the peptide of the 
invention in water, a buffer solution or "he 1 i . An oil 
suspension may be prepared by suspending or emulsifying the 
peptide of the invention or protein in an oleaginous base, 
such a: sesame oil, olive oil, corn oil, soybean oil, 

15 cot t o n s e o d oil, p e a n u 1 o i 1 , lanolin, petrol e u m jell y , 

paraffin, I sopa r , silicone oil, fatty acids of o to 30 carbon 
atoms -or the corresponding glycerol or al::ch:l esters. Buffers 
include Sorensen buffer (iirgeb. Physiol.., 12, : 0 ; 1012), 
Clark-Lubs buffer [-J. Ba.'t. ., 2, ID, 109 an<:l l-l, 1017), 

20 Kacllvaine buffer i J . 5iol. Chem. , -3 0, l?}-, 1921.J, Michaelis 

buffer (l>ie Wasserstof f inonenkonzen tra tion, p. 1.36, 1014), and 
Kolthoff buffer (Biocnen. Z., 170, -110, 1026). 

A composition may be prepared as a hydrous g^l, e.g. 
for transnasal administration. A hydrous gel base is dissolved 
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or dispersed in aqueous solution containing a buffer, and the 
peptide of the invention, and the sedition warmed or cooled to 
give a stable gel. 



5 administered through intravenous, intramuscular or 

subcutaneous administration. Oral administration is expected 
to be less effective, because the peptide may be digested 
before being taken up. Of course, this consideration may apply 
less to a peptide of the invention which is modified, e.g., by 

10 being a cyclic peptide, by containing non-naturally occurring 
amino acids, such as D-am.ino acids, or other modifications 
which enhance the resistance of the peptide to biodeg r ada t ion . 
~»e compos i t ion in the digest ive tract may be lessened by use of 
rertain compositions, for instance, by confining the peptide 

15 of the invention in microcapsules such as liposomes. The 
pharmaceutical composition of the invention may also be 
administered t :» other mucous membranes. The pharmaceutical 
composition is then provided in the form of a supp :-si to ry , 
nasal spray or sublingual tablet. The dosage of the peptide of 

20 che invention may depend upon the condition to be treated, the 
patient* s age, bodyweigh:, and the route of administration, 
and will be determined by the attending physician. 



facilitated by a number of methods. For instance, a non-toxic 



Preferably, the peptide of the invention is 



The uptake of a peptide 



of the 



i n v e n t i o n ma y be 
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deriva:: vc of the cholera toxin B subunir., or :>f the 
structurally related subunir. B of t h e hea 1 - 1 abi le enterDtoxin 
:»f enter otDxic E:;c:ieri::i3 coIj. may be added t : the 
composition, s-e U.S. Patent 5 , ^-4 , 37 . 
5 In ap.or.h-3r embodiment, the peptide of the invention 

is provided in a pharmaceutical composition comprising a 
biodegradable polymer selected from poly-1, 4-ioutylene 
succi nate, poly-.:.', 3 -but y l.ene succinate, poly- 1 , 4-buty 1 ene 
fumarate hi n :i p- - »ly-.'i, j--butyler.e succinate, incorporating tne 

10 peptide ot :.he i nven tior. as the pamoate, tannate, stearate or 
pa Imitate tne re of. Such compositions are described, e.g., in 
".=>. Patent 5, .; 1- v , 5S&. 

In another embodiment, a composition of the 
invention is a fat emulsion. The fat emulsion may oe prepared 

15 by adding to a fat or oil about 0.1-2.4 w/w of emulsifier such 
as a phospholipid, an emulsifying aid, a stabilizer, mixing 
mechanical Ly, .ilded by heating and/or removing solvents, 
adding water and isotonic agent, and optionally, adjusting 
adding the p H .-.ige.nt, isotonic agent. The mixture is then 

20 homogenized. Preferably, such fat emulsions coo tain an 

electric charge adjusting agent, such as acidic phospholipids, 
fatty acids, b.ilic acids, and salts thero-f. Acidic 
pho-spholipids ; n elude phosphatidyl serine, 

phospha t idylqlycerol , phospha t idyl inositol , and pho sphat \ die 
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arid. B 1 i c 3 z i d s : n z \ u :i o ri o :» x y c h :» 1 i z a z i :i , a r . :i t a u r : > ho 1 i c 
arid. The preparation :>£ sucr: pharmaceutical compositions is 
described in U.S. Patent 5,7:3,311. 

Having now genera 1. 1 y described the invention, the 
5 same will be more readily understood through reference t :> the 
following examples whi:;:i are provided by way of illustration 
and is not intended t :> be limiting of the present invention. 

Example 1 : Cloning 

10 A cDMA library prepared from 3-ceLls ifurfee et al., 

1V93) was screened f:>r proteins that associate with N^MO, 
using the two hybrid technique as described in Boldin et al . , 
(19*6) and below. The cDNAs of this Library were inserted 
into the Xhol site of the pAc? based vector pSL1107 m fusion 

15 with the GAL4 activation domain. Yeast strain Hr'7c strain was 
used as the host strain for the purposes ct transformation and 
screening with the two-hybrid assay. This strain carries the 
auxotrophic markers trpl and Leu2, and therefore cannot grow 
in minimal, synthetic medium that lacks tryptophan anu leucine, 

20 unless they also bear a plasmid carrying the wild-type 

versions of the genes TP.?! and LEU2 . The HF7c strain also 
carries deletion mutations in its GAL4 and GAL 8 0 genes (gal4- 
542 and gal30-to8 , respectively) and carries the lacZ reporter 
gone, fused :c three cop-ies of the GAL 4 17 -mar consensus 
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sequer.ee and the TATA portion of the CVC1 pr vinotrr in its 
genotype. The GA4 1 -'-mers are responsive to the GAL 4 
transcriptional a -ti vat or. In addition, this yeast strain 
also carries the HIS"* reporter gene fused to the upstream 
5 3ct.ivat.inq sequence : : JAG) and the TATA portion of the GAL1 

p romo t e r . The Cwo~^hy-br-i -d- — s e^ree-n—wa-s used -i n --o r-de r- -to. ide.nti'fy^. 
f^ 7 7t«:rrs~"tTia t 5 re" "~a~s ,s-ciai ed"w i" t h a particular molecul e -cha t^ 

-serves as v "bait". In the present invention, ^Tf^Sto, tnat'_was ~\ 

KlSlL^ , 2^- ^ n - jZi -tri-e-^ct'-r pGBTv, served as the bait. To create 

10 "he bait tor the screen, r'Cr.-anvol i f ied complete Or.F of human 
N'EMO c.DMA was introduced int.:- pG3T9 vector linearized with 
3m a . • J EM' j w a s to- e :-:p r e s s e d t oc e h e r wit h t J . e s c r e e n ed B - z e i 1 
::OXA library in tne -yeast strain KF7c. The z C?.- r 1 oned NFMO was 
:; r e c omi j i n 5 r. t fusion w i :. h t n e G A L 4 UN A - b i n 0 i n c d om a i n w n e r e a s 

15 tne screened cDKA library was a re comb i.nant fusion with tne 
GA:.4 .^'livition domain in tne p£"-Ellj7 vettor. Tne HI.ro 
reporter -jer.e in HF7c was fu^eo t :> the up stream activating 
s e :\ u e n c e 1 : J A 5 } of the G A LI p r o~t 0 t e r w n i ch i s r '5: s p> 0 n s i v e c ■: 
G A L 4 transcriptional a :: t. i v a t 0 r . T r a n s f o r ma n t s t n at c ■: n t a i n e d 

2c both pGBTr* ami pSEll<_"7 olasmid:- wore selectee for growth :n 
plates without tryptop-han and leucine. In a second step, 
positive rlones, which expressed two nybrid proteins that 
interact with eacn o'her an J therefore attivated GAL L - H I S 3 , 
were picked up* from palates devoid of tryptophan, leu .tine and 
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histiiine and containing 5 j mM 3- art inot r ia z ol ( 5 AT ) . Only in 
trans tormants -hat: express*:-:! both NEXO and a protein capable 
of interacting with it would tne GAL4 PNA-b i nd i ng lomain and 
:he transcriptional activation riomain be brought together to 
5 activate the GAL1 promoter and express the HI S3 reporter gene, 
which is fused to the UAS an:I the TATA portion of the GAL 1 
promote r . 

The S'€reen_yj.e^d^ 200 u clones' wftich 

were able Lo grow ori :AT pLates lacking Trp, Leu, ana His. JNA 

io prepareol from 165 randomly selected positive clone* served for 
transient co- t rans f e :c ion of 3 FY 52 0 yeast strain together with 
TRAri. cloned into the pGBTO vector. Ass vy for 3-ga lac tosidase 
a c t i v i t y w a s p e r form e d on the :n n s f o r it; e a S F't 5 1 6 y east 
c-ol. onies according to the protocol in dor. tech La tborator i es 1 

1 5 na n a 1 ^ r e d escribed in b r 1 e f a s f o 1 1 o w s : T r a n s f o r rn a n t s were 
allowed to grow at 50 C for 2-h days until reaching about 2 mm 
in o.iameter and then transferred onto Whatman filters. The 
filters were subjected to a freeze/thaw treatment in order to 
pe rmeaioi 1 i ze the cells, then soaked in a bjffor ( 1 •:• . 1 mg/ml 

20 i\"a.:HPCV 7 HO; 5-5 rr.g/ml Na[hP0. ; ' H;0; 0.75 ng/rrl KC1; 0.75 mg/ml 
MgSO. ; " 7H. : 0, pH--7) containing 0.3}: ng/ml X-gai. and 0.35 mM 
nie r o a p : jet h a n o L . C o 1 :■ n i e s w o r o i:i ; n i t o r o d f ::■ r a e v e 1 o p rne n t o f 
blue color which is an indication for induction of { : >- 
ga lac cosida se . Thus, the blue color that developed was an 
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indication for yeast colonies that contain cDNA encoding a 
protein or polypeptide that binds- to NEMO . 

The results "of a two hybrid specificity test carried 
^oijTt" phTor.e of the clones, clone 1Q, together witn various 
5 signaling proteins, a^ce . sur^nari zed in Table 2,\belcw. Faster 
binding kinetics is indicative of a stronger interaction. The 
plr : : :;»"t:ei ns '.iha t _ b.i n d _ spec i f i c a 1 1 y .. t o c 1 on o 10 ( RAP-2 and TRAF2 ) 
are- .shown in b< :> 1 d - y pe in Table 2 . • 

10 Table 2 



Gal-BD Construct 


Kinetics of interaction with 
Gal-AD-clone 10 


Eel -2 


: 12 hrs. 


Cyclin D 


; ■ 1 2 h r s . 


ICE 


:-12 hrs. 


I.a:n:.n 


hrs. 


n:ach 


hrs. 


MOr.T-1 


:12 hrL= . 


N I. Y. 


hrs. 


RAP -2 


20 min. 


T-.IV 


>12 hrs. 


TF.ALiD 


> 12 hrs. 


TRAF-2 


20 min. 
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By applying several steps o 



f PCk amplification using 



z DNA clone ID, the antiser.se primer :-f oE«j ID NO: A, and a 
primer designee; to ma ten the j'-jd of the cDNA library 
vector, the full length cDNA was cloned from cDMA 1 ibra r ies 
5 -obtained from F'.NA of human tissues. This ■:: DMA clone was 
designated clone compl . 10 (complete clone 10). 

Example 2 : Sequencing new clones 



io purified, amplified in E . coli, and the DMA obtained r herefrom 
was subjected sequence analysis using an A3I au:om.5:i; 
sequencer. The cDNA sequences of clone 10 and of clone oompl . 
10 are shown ir. figs. 1 and 2 respectively. The amiro acid 
sequence of the NAP polypeptide, as deduced from the cDMA 

15 sequence of clone compi. 10, is shown in Fig. 3. 

Example 3 Expression of cloned cDNAs and interaction between 
the expressed proteins 

20 HeLa-Eujard cells were transfected with NEMO tagged 

with FLAG octapeptide sequence in pUHI'10-o based expression 
vector and constructs containing the op-en reading £ra:r:e (ORF) 
of the selected clones fused to nhe Hemagglutinin (HAj 
(sequence encoding FLAG was introduced jus: in front of the 

25 site for insertion of NEMO ) epitope. The cells were then 

grown for 2^ hrs. in julhecco's Modified Eagle's Meciiurr. 'HMEM) 



Cloned cOMAs ob 



:»t ained above ir. ;;, 



xamole 1 were 
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plus 10-, calf serum with added 35S-Met hionine and 355- 
Cysteine. Ac thr end of that incubation time, cells were lysed 
in radioirrcnune precipitation duffer « L 0 mM Tris-HCl, pH 7.5, 
loO mM flaCl, 1 Nonidet P-40, W do oxychola te , 0 . H; S 03 , and 1 
5 mM EZiTA; 1 ml/ ox] 05 cells), .and the lysate was precleared by 
incubation with irrelevant rabbit antiserum and Protein G- 
5epharc>se beads • Tha rrnacia , Sweden) . 1 mmun oprec i pi t a t ion was 
performed by incubating aliquots of the lysate witn ant i- FLAG 
{purchased from Eastman Kodak Co.) or anti-HA (clone 12CA5, 

10 E'ieloi et al., li<£8) monoclonal antibodies for 1 hour at 4°C. 
The expressed proteins were analysed on 3D.? - PAGE gel followed 
by autoradiography. The results of such experiments 
demonstrated that the partial cjNA clone 10 encoded a protein 
w i th a m o 1 ecu 1 a r wo 1 jr. z. o f : a bou c c- 5 7." a . 

is Having now fully deicribeoi this invention, it will 

be appreciated by those .skilled in the art that the same can 
te performed within a wide range of equivalent parameters, 
c o n e n c r a i o n s , a r. d c o n d i t : o r. a w i r. h : • u t d e pa r t i n g f r ■::<m t h < 
spirit and scope of the invention and without undue 

20 experimentation . 



connection with specific err.bo dinent s thereof, it will be 
understood that it is capable of further mcdif icaticns . This 
application is intended to cover any variations, uses, or 



While this invention has b*; 



een desc 



ribed in 
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3cap:a: ion? of the inventions following, in general, the 
principles of the invention and inclu d in -3 sum d-i-partares from 
: i. e present d i s c 1 s u r e a .3 c ome w i t. n 1 ri k r. o w n o r c us t on a r y 
practice within che art which the invention pertains and as 
5 may be a pp.1 led to the essential feature? here inbef or e set 
[ortTi a? follows in the scope of me appended claims. 

All references tire:;! ne r >:: in , including journal 
articles or abstracts, published :<r cor respond ing U . . or 
foreign patent applications, issued J . 5 . or foreign patents, 

10 ot any other references, are entirely incorporated by 

roforonce herein, including all data, tables, figures, and 
text presented in the cited references. Additionally, trie 
entire contents of the references cited within the references 
citeo herein are also entirely incorporated by references. 

is Reference to known metr.i-d steps-, c : n ven t ional 

met h o d s steps, known method.-- or -co : 1 v e n t i o .n a 1 me t hods is n o t in 
any way an admission that any aspect, description or 
embodiment of the present invent i :-n is oisslrsed, taught or 
suggested in the relevant art. 

20 The foregoing description of the specific 

embodiments will so fully reveal the general nature of the 
invention that others can, by applying knowledge within the 
skill of the art (including the o-n tones of the references 
cited herein), r e a c i 1 y rr.oo i f y a n c; / c r a d a p t for varicus 
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applications su:h specif i- emb :■ rlimen t s , without undue 
experimentation, without departing from the general concept of 
the present invention. Tneref j:e, such adaptations and 
modifications are intended to be within the meaning and range 
s o: equivalents oi the discl.osea embodiments, based on the 
teaching and guidance presented herein. Tt is to be 
understood that the phraseology or terminology herein is for 
the purpose of description and not of limitation, such that 
the terminology or phraseology of the present specification is 
10 to be interpreted by the skilled artisan in light of the 

teachings and guidance presented herein, in combination with 
the knowledge of one of ordinary skill in the art. 
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